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FOREWORD 


The  flret  seTea  chaptera  in  this  conpllatlon  vere  prepared 
by  the  nuthora  a«  ten*  papera  In  a  courae  recently  given  by 
AaerJcan  Unlveraity  on  "Problexa  In  ADP3. "  The  authora,  aa 
atudenta  In  tne  courae,  repreaent  a  crcaa-aection  of  ASTIA  leadera; 
hence,  their  papera  repreaent  a  aubatantial  coverage  of  the  plana, 
the  probleaa,  and  the  inatallatlon  of  automtion  in  the  Armed 
Servlcea  Technical  Information  Agency  (ASTIA).  Aa  auch,  it  vaa 
decided  that  uae  of  the  papera  aa  vorkahop  material  vaa  ideal. 

The  papera  by  Mr.  Calvin  Mooera  and  tfra.  Claire  Scnultz  are 
added  becauae  they  are  ao  cloaely  related  to  ASTIA 'a  automation 
aa  to  be  conaidered  appropriate.  They  have  been  added  vlth  the 
conaent  of  the  authora  vfao  will  dlactiaa  them  at  the  Voikahop. 

Both  a'.thora  have  been  aaaoclated  vlth  the  development  of  ABTIA'a 
automation. 

It  la  hoped  that  theae  recorda  of  the  actual  ezperlencea  of 
ASTIA  In  automating  Ita  major  functlona  vlll  be  helpful  to  otheru 
aa  progreaa  la  saula.tovard  Improved  utilization  of  the  ever  Increaa- 
Ing  maaaee  of  acleatlfle  and  technical  Information. 


« 


VOCnROV  V.  DUBtOP 


Colonel,  OBAT 
Coammuider  and  Dlreetor 
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Charter  1 

Preparing  for  Automation 
by  Lt  Colonel  WlUlaa  Hamnond,  USAP,  Af?TIA 


Wa,  of  A5TIA,  who  ara  attandirg  thla  courta  playad  kay  rolaa  In 
davaloplng  an  autosatlon  syataa.  Aa  nanagara  wa  alao  had  to  raoognlaa 
and  aolva  tha  Banagamaot  problaaa  aaaoelatad  with  oonaarting  our  plana 
Into  tha  actlona  raqulrad  to  Inatall  tha  syitas.  Wa  hava  praparad  a 
coordlnatad  aarlas  of  praaantatlona  daallng  with  aoaa  of  thasa  mar.aga- 
Bant  problaaa.  Wa  will  touch  only  lightly  on  tha  datalla  of  our 
oparatioD  and  of  our  coBputar  appllcatlona.  for  thoaa*of  you  who  ara 
Intaraatad  In  auch  datalla,  wa  auggaat  you  obtain  a  copy  of  AD  227,000, 
Autoaatlon  of  i5TlA.  A  Prallnlnary  Raport,  datad  1  Dacaabar  19$9. 

Wa  ara  not  praaantlng  our  approach  aa  tha  bluaprlnt  for  autoaatlon. 

Wa  hopa  only  to  ooetrlbuta  to  tha  raaarvolr  of  knowladga  and  axparlanea 
balng  aoouawlatad  aa  aaeh  nav  autoaatad  applloatlon  braaka  through  tha 
aanual  barrlar.  To  quota  Hark  Twain,  *Wa  ahould  ba  caraful  to  out 
of  an  axparlanea  only  the  wladoa  that  la  In  It'x—and  atop  thara*. 

aubjact  la,  *Frap«rlng  for  Autoaatlon*  •  tha  gaarlng-up  period. 

It  eovara  foraulatlon  of  our  o^JeotlToa,  how  wa  want  about  aatting  up 
tha  laplaaantlng  aaehlnary,  and  how  our  laplaaantlr^  ae.tlona  ware  couoalvad 
and  axacutad. 

Tha  Araad  Sarrieaa  Taahnleal  ZnfonMtion  Agaruy  ••ASTZA  for  abort*- 
la  a  unlqna  onaaliatlon.  It  la  aaatgnod  to  tha  Air  laaaaroh  and  Daralopaant 
Conaund,  b«t  it  haa  a  trl-aarrlea  raapanalbillty.  Zta  pollay  ataaM  dlraotly 
froa  tha  Dapartaant  of  Dafanaa.  ASHA  la  apaolfloally  ohargad  with  tha  tlaaly 
axehaiya  of  aelantlfla  and  tachaleal  Inforaatlon  within  tha  Oapertaant  of 
Dafanaa  raaaacvh  and  daralopawint  ooaKidty. 
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ASTI&  hM  and«r  blbllo(r«pbio  control  oboot  thno  qaartoro  of  o  •llllon 
tochnleal  roporto  aeeuaulotod  alnoo  )tforld  War  II.  Onlf  200,000  of  thoo# 
roporto  «r«  loeludod  In  Um  uorront  ootoMtod  oporstios.  Tiwy  aro  tha 
200,000  moat  raoantl^  eatalo^ad  into  tba  eollaction  and  rapraaaai  tha 
docwantatlon  of  tha  paat  aaaan  yaara*  ■llltarr  raaaarah  and  daralopaiant 
profraa.  About  of  ASTZA'a  aaialoaa  ara  eurrantijr  batat  pt^oaidad  froa 
thla  eollaatlont  Hora  than  a  hundrad  naw  raporta  a  diQr  arc  addad  to  tha 
collaotloa. 

A3TIA  aarrlcoa  about  2,000  nllltary  and  foramunt  orgaolsatlana,  and 
over  3.000  eontraeta,  spread  aaoaf  sora  thaa  1,300  ciellian  eoatraotora. 

Ihssa  sorvl^aa  conalst  of  prooaialna  orar  25,OOC  ota  reports  a  year  lalo 
tha  systea  and  announcing  thair  acquisition  In  a  twice  nonthly  Technical 
Abstract  Bulletin!  furnishing  ona-half  allilon  copies  of  technical  reports 
a  year  to  fill  requests,  and  providing  1,500  report  bibliographies  oovarlng 
any  subject  or  conblnatlon  of  si^bjects  In  the  collection. 

About  half  the  docunenta  rsquested,  soaa  230,000  a  year,  are  not  carried 
la  stock  and  aust  be  reproduced  free  nlcrofllsi. 

ASTIA'w  approach  to  autoaatlon  was  pretty  such  along  tha  Haas  suggested 
by  Canning  and  Chapla->exeept  for  tlalng.  Early  consllerations  covered  several 
years  and  dealt  noatly  with  coat  factors  and  technical  feaaltlllty>-and  wait  I  tv 
fer  tha  state  of  tha  art  to  advscca.  Experts  In  all  phaaus  of  the  wperati  c. 
were  called  upon.  Equlpnent  aar>ul'acturors  rretared  studios  and  subeltted 
proposals;  ASTlA  aanagaaisnt  prepared  still  pore  studies  and  evaluated  tha 
aecuaulstloa  of  iats. 

e 

The  A3T1A  Oocutasnt  Collection  (AO  reports) 
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The  decision  to  mutoimte  uas  reached  in  ald-Novemher  195B.  Within  a 
week  the  ftaas  of  accurrciatod  data  was  ground  Into  the  format  required  by 

'  I 

AF  Manual  171-9,  Manageaient  of  Data  Processing  Equipment,  for  submission  df 
a  proposal  to  automate.  In  an  attempt  to  expedite  higher  Command  action,  the 
equirment  eouchera  were  submitted  along  with  the  proposal.  This  was  a  mlctake  - 
It  actually  confused  the  Issue,  and  delayed  coordlnatinf  actions  by  higher 
haadquartara  staff. 

The  ir.t;or  conaultlng  serrl  ;e  InTolyirg  the  rocputor  appllcatlona  had  been 
proriJed  by  the  IBM  Corporation — and  ae  you  might  expert,  IBM  equipment  had 
been  recneaended.  Houerer,  to  ASTlA'a  credit,  considei itlon  of  other 
manufacturers  eoulpaant  continued. 

The  actual  gearing  up  for  automation  began  In  earr.aat  the  day  the  decision 
to  automate  was  made,  some  eeren  months  before  higher  Command  approval.  The 
ASTI A  Commander' e  first  action  was  to  name  a  project  officer  and  dealgnate  the 
major  organisational  segment  thet  would  aaeume  primary  staff  responsibility. 

The  project  officer  was  charged  with  developing  the  detailed  Implementing  plans 
and  the  organ last tonal  machinery  for  executing  the  plans. 

1  vaa  aaleoted  aa  the  project  officer.  Prior  to  mf  eelectlon,  I  had  been 
given  about  four  months  to  study  the  43TIA  operation  and  to  become  famlller 
with  the  manual  operational  prooedurse.  only  eaeoolatlon  vlth  ASTlA's 
automation  program  during  that  period  wee  te  put  together  the  original  proposal 
to  automate.  This  was  prlmarllv  an  editorial  and  format  review;  no  creative 
Input  wee  Involved,  prlaery  guidance  oame  from  the  APM  171-9. 

Ab<Ait  three  weehe  after  the  automation  proposal  wan  eubmltted,  an  EOF 

Plani'log  Croup  wee  estebllehed.  This  group  wee  eoapoeed  of  the  heads  cf  the 

major  ov'eretlonal  and  support  eleaente  of  ASTIA.  The  projeot  officer  became 

the  chairman  of  the  group.  The  Reeemroh  Kequlreaemte  Officer  served  aa  teehnloal 
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advisor.  To  tsalntaln  continuity  and  to  broadan  tha  baaa  of  participation,  tha 
nuKco:  ivo  xan  of  each  of  tba  eajor  orKanlsatlonal  aapsonts  sarrad  aa  an 
altamata  Dasbar. 

Tha  planning  group  at  a  whola  oat  onca  a  waak.  This  ragular  waakly 
aiaatlng  wat  prlaarlly  to  Moltor  tha  rchadulad  actlont  and  to  kaap  Mabart 
abraaat  of  prorraat.  Mlnutaa  of  thaaa  oaatinga  forvad  tha  official  raeordaof 
prograaa  toward  iaplaaiantatloa. 

Tha  plarnl.'.g  group  ilrat  undartook  tr.a  taak  of  aatabliahlng  a  fim  planning 
baaa,  A  coaplata  ravlaw  of  tha  propoaal  waa  aada  and  tha  spaolfle  objactlvaa 
Idantlflad  in  tarmt  of  and  producta,  functiona,  and  affactiva  dataA, 

Our  broad  gaaaral  objactlaa  undar  autoxation  was  to  pronrlda  aora  tiaaly  sarvlca. 
In  aora  apaeific  tarra: 

1.  To  fill  ra^uaata  for  docx«enta  froe  atock  in  thraa  uorklng  daya. 

T.  To  fill  raquaata  for  docuaantt  not  earrlad  in  atock  in  flat  working 
day  a. 

3.  To  iisprova  Invantory  aanagarant  ao  that  PC  to  90  pareant  of  docuaaeta 
ra<)uatt«d  would  ba  fraatockad,  and  thua  flllad  In  ^h.a  alniaur  of  thraa  daya. 

4.  frovida  bitllopraphtc  aaratca  ^by  list  of  ASTU  OocusMata  )  la  thraa  vorking 
day  a.  (Th.la  waa  latar  chaagad  to  coaiplata  printout  of  all  bibliographic 
aad  abatraet  laforaattoa  for  aach  docuaaat  taeludad  In  a  bibliography 

),  Malotaio  accurata  doeuaaat  account ability. 

6.  Aanouaca  oawly  acqulrad  docuaanta  to  tha  USTlIk  Tachaleal  abatraet  thilXa'-in 
within  }0  working  dayt. 

7.  Trovliia  quartarly  aad  annual  cusMlattra  ladaxaa  to  tha  TachnloaX  Abatraet 

Abitraci  . 

To  acccapllah  thaaa  objsctlvaa  It  waa  Jataratnad  that,  tha  following  autoaatad 


appllcatloca  warn  oecasaar^: 

1.,  AiitojMtlc  r<‘;neat  validatloc  to  datanaina  tha  naad-to-koov  aad  sacurlty 
claaranoa  of  tha  con-ad lltary .raquaatar^ 

2  Aut.^tlc  ioaantory  control. 

3.  iutoaatic  doeuaant  accountability. 

4.  Autoaatic  Idantlficatlon  of  docuaants  raquaatad  k^thout  rafaranca  to 
apaciflc  ASTIA  catalog  nuabart. 

5.  Autoaatlc  duplication  chack  of  nawly  acoulrad  docuaanls, 

6.  Automatic  indax  praparation  for  tha  Tachnlcal  Ab^tnct  PuUatlB. 

7.  Autoaatlc  saarck  and  ratrlarrl  of  Infomatlon  bald  In  tha  kSTlk  docuaanl 
collaction. 

Koat  of  tha  applications  readily  Idant.'lad  vera  aasoclatad  with  the 
procaaalng  the  raouaats  for  dccunents.  These  ware  'bustnasa*  or  general 
purpose  applications.  Tha  applications  associated  with  inforxatloa 
ratrleral  ware  not  so  readily  IdaBtiflad,  Wa  triad  ararythlng  from  braiD> 
atonalng  to  expert  conaultatios.  W#  alao  relied  heavily  on  ASTIA' a  own 
research  And  axparlanca  in  this  area  osar  a  period  of  aavaral  years.  At 
this  atuga  in  our  prograas  wa  had  to  aattla  for  aatabllahlng  only  tha  abort 
range  objactlvaa  for  tha  laforaatlon  ratrlaval  application. 

After  wa  had  idantlflad  tha  autoaatad  applications,  wo  naxt  conoontratad 
on  tha  inputa  that  would  be  raquirau.  Wa  idantlflad  tha  adatniatrativa  and 
bibl4*graphla  fllaa  iovolvad,  and  tha  prallalaary  proceealng  that  would  be 
raqulrad  prior  to  convaralon  of  these  files  into  Mchlnable  form.  Wa 
datarmioad  thoea  areas  whsrs  filss  did  not  sxist  or  where  they  oould  not  be 
used  In  their  present  form;  Tha  oraatlon  of  an  authoritative  Thaaaunis  of 
doscrlptors  to  be  saployad  In  tha  autoaatad  ratrlaval  systaa  In  an  axnapla 

of  one  of  tha  aajor  taake  of  this  nature  that  wan  idantlflad. 
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It  was  next  neceeaery  to  c'sterr.ia#  the  resources  required  to  eccovpllsh 
our  objectives.  Tbe  CocarAader  bed  established  the  concept  that  there  oust  be 
no  reduction  in  liUtll'a  aerrlcee  and  that  no  backlogs  couia  aocuanilate  during 
the  converaicii  froa  the  aanual  to  autoEated  cparation-  This  reoulred  m 
eraluatloD  of  the  aagnltude  of  each  ta^jr  to  be  aeeoapllrhed  and  iSTIA's  ability 
to  accoaplish  wftMn  the  resources  to  o«a  Bade  available  during  the  period  of 
ispleaentatlon. 

The  next  phase  in  developing  the  planning  base  waa  to  refine  the  flow 
charts  of  the  autoMted  operation  and  establish  a  asatar  schedule  for 
Impleaentstlon.  (See  Attachaent  )  Before  these  actions  hsd  been 

t 

accorpllshed,  H  bscsae  apparent  that  the  eoulpownt  originally  recoMended 
vo'^Id  not  provide  ua,  within  the  reaourcea  that  could  be  aade  availablet  the 
end  products  we  deeired  In  accordance  with  the  tialng  we  had  establlehed. 

By  this  tiae  we  had  beooae  very  auch  Interacted  In  the  Realngton  Rend 
new  'JKIVAC  Solid  State  eoaputer  (USSOO)  whloh  had  been  ajnnounced  auhsequaBt 
to  the  subnisaioo  of  our  propoeal  to  autoaate.  Only  the  punch  card  oonflgura> 
tlon  of  thla  eoaputer  that  hsd  been  announced,  end  a  punch  card  operation  would 
not  do  the  conplete  Job  we  bed  In  Bind.  However,  further  axaBinatlon  of  the 
CSCrC  ocstputer  convinced  us  that  with  the  addition  of  aegnetlo  tape  and  raodoa 
access  capabilities.  It  would  do  tbe  Job  we  bad  eat  out  t'  do  —both  the  general 
and  special  puxpoae  applloatione  that  we  had  envleloned.  Additionally,  a  eloaor 
exaalnatlon  of  tho  potential  of  thla  eooputer  led  us  to  ro-evalunto  both  our 
short  range  and  lor^  raoto  objeotlvee  In  oechnalsed  aeeroh  and  ratrleval  of 
Inforantlon.  Tou  will  hear  sore  on  thla  aubject  fro*  Mr.  Barden  In  roferonoo 
to  our  plans  for  Intefrstfd  data  processing. 

•IBM  6)0  RAMAC  with  nagnetle  tape  for  *Puslneaa*  eppliostlon  and  ths  IBM  9900, 
Special  Icdsx  Analyser  for  Inroroctton  retrieval. 


While  the  Office  of  the  Secretary  o'  r-i’fer.se  was  still  evaluatlr.f’  our 

proposal  to  automate— perhaps  with  sene  shf.;'!  Icisiii — in  view  of  our  proposal 

being  baseti  on  providing  better  and  fastai  service  at  somewhat  higher  cost— 

we  submitted  new  eoulpir.ent  vouchers  for  the  Remington  Rand  USS90  computer. 

We  supported  our  change  Ir.  the  selection  of  hardware  on  the  basis  that  we  could 

ceve  faster  toward  both  r.ur  short  and  long  range  objectives,  arid  at  less  cost 

than  with  the  equipment  that  we  had  originally  recommended.  This  was  also 

true  for  any  other  hardware  then  on  the  open  market.  On  this  basla  we  aold 

a  bill  of  goods— Cn  2i  Juno  1959,  Headquarters  USAF  gave  ita  flrel  approval, 

with  an  on-the-alr  data  for  the  l'SS90  card  configuration  of  15  February  I960} 

* 

the  magnetic  tape  configuration  1  July  1960j  the  RANDEX  to  be  added  on  or 
about  1  October  1960 

We  did  not  receive  the  ofriclal  notification  of  the  approval  until  7  July 
195°,  However,  on  the  baels  of  the  advance  knowledge  of  the  USAF  approval,  we 
were  able  to  procese  a  contract  on  29  June  for  the  file  conversion  required  for 
’the  buslnesa  application  of  our  operation.  Thus  wa  ware  able  to  use  funds  we  had 
withheld  from  lower  priority  contractusi  projects  during  the  year.  Ho  additional 
funds  have  to  this  day  bean  provided  by  higher  headquarters  to  Implamant  the  auto¬ 
mated  operation.  Only  the  equipment  rental  has  bean  aasumad  by  ARDC.  If  ua  hai 
not  bean  able  to  process  this  contract,  it  la  unlikely  that  wa  could  have  automated 
during  this  Fiscal  Tear.  Our  dstailad  advancsd  planning  ).ad  paid  big  dl-'ldanda 
from  the  very  beginning. 

With  the  official  approval  In  hand  in  early  July  1959,  Implamantatlon  tempo 
incraasedo  The  Data  Froceaalng  Branch  was  aetablif.had  and  programming  and  file 
conversion  got  under  way.  The  EDP5  Planning  Croup  continued  to  function  as  the 

•Remlr.gtup.  irado  name  -  Fanicm  Access  Unit 


B^aff  Bonltorlnr  Beilua.  Projact  ofricara  war*  aaalgnad  to  dlrtct  each  of  tha 
major  lBpla.'"«'>t In?  actions  that  tha  group  had  identlflad. 

Tha  Unlrac  Division  of  Raalngton  Rand  fumlshad  cna  ayatasn  analyst  and  ona 
prograiBiar  full  tina  to  assist  in  daraloplnp  tha  coBputar  progrart^  Thla  sainrlco 
was  lecludsd  In  tha  fi]a  eonvarslon  contract o  In  addition  to  tha  saraluas  eovarad 
In  tha  contract,  Raalngton  Rand  Cnlvac  proviiad  technical  assistance  and  tha 
faellltlas  of  Its  Sarrlca  Bureau  on  an  on-call  basis.  Although  tha  oqulpasnt 
contract  provldad  for  4C  hours  of  dabugglng  tlica,  all  tha  time  that  wa  could 
profitably  utlllsa  was  aada  avallabla  as  wa  naadsd  It. 

During  tha  laplsaantln?  period,  tha  Deputy  Director  of  ASTIA  usually 
attandsd  tha  weakly  aaatlngs  of  tha  EDPS  Planning  Group,  and  participated  In 
tha  actions  of  tha  group.  VAtan  Coiar.and  approval  was  rsqulrad  for  design  or 
format  of  and  products,  or  for  any  deviations  froB  tha  approved  plan  of 
action,  tha  project  officer  would  schedule  a  Mating  with  tha  Coanandar  to 
present  the  factors  bsaring  or.  the  ssttar  under  censldarntlor.  A  sort  of 
Informal  steering  group  consisting  of  tha  project  officer,  the  research  raoulra- 
Bants  officer,  tha  chief  of  tha  Kanagerant  Division,  and  usually  tha  chief  of 
tha  operating  division  most  concerned  participated  In  these  ceatlngs  with  tha 
CoBoandar. 

Tha  CoBoandar  ravlowad  tl.e  Blnutaa  of  tha  weakly  Baetinga  of  tha  bDPS 
Planning  Croup,  and  waa  usually  aware  of  tha  actlona  that  were  on  tha  way  up. 

There  waa  no  Instance  of  aajor  dlaagraeBant  on  algnlfleant  laauea  among  the  aleBenta 
of  tha  ASTIA  ataff.  CoKand  declalona  were  f'^rthcoBlng  or.  a  tlnely  basla.  Tha 
Conciandar  maintained  a  deep  personal  Interest  In  tha  automation  program  and 
Insisted  that  Implementing  actions  he  coDpluted  on  schedule. 


Many  ISTIi  people  mede  slgnlflceAt  c'^ntrlbutlons  to  the  aucceseful  conversion 
froB  the  menuel  to  the  first  stage  sutonated  operstl?!!.  This  conversion  was  oade 
on  the  date  scheduled,  without  the  benefit  of  parallel  nanual  operation.  This  paper 
was  prepared  Just  four  weeks  after  the  operation  was  put  on  the  air.  Although  the 
data  cleanup  has  been  challenging,  and  the  workloads  the  highest  in  the  history  of 
ASTU,  the  first  stage  operation  la  approaching  routine.  We  are  now  reprograming 
for  tapes  and  developing  new  prograos  for  the  added  applications  of  the  second  and 
third  stages  of  autooatlon  scheduled  for  1  July  and  1  October  1960  respectively. 

The  pressure  Increases  dally,  but  all  of  ASTIA  Is  behind  the  effort.  The  Data 
Processing  activity  Is  operating  In  a  peralaslve  ataosphere. 


Chapter  2 

Selection,  Training  and  Relocation  of  Pcraonnel 
,  by  Leroy  R.  Bamea 


Q«acral  Situation 

1.  Coloaal  Hawnrinl  baa  briefly  outlined  the  uct 'ready  pbaae  of  ASTlA'a 
autaaatioo  prot^raa.  Tbe  aubject  of  tbia  paper  la  paraoonel-'eelectlon, 
tialnlng  cad  relocation.  Aa  In  any  converelon  frcn  eaaentlally  a  manual  to 
aa  autonated  operation,  tbe  peraonael  aapecta  of  tne  conversion  are  both 
wldeapread  aad,  In  aany  Inataneea,  a  very  personal,  close  to  hciue  ixatter. 

I  doubt  If  there  la  a  slnde  aoployee  in  our  Agency  who  feels  be  or  she  baa 
been  unaffected  by  our  autcaation  pro^raa.  Aa  a  natter  of  fact,  there  are 
few  If  any  persona  who  have  not  been  affected  even  If  only  sllilitly.  Tor 
exanpla:  Tbe  nail  eleraa  now  process  requei.t8  In  punched  card  fora;  now  that 
we  have  Inventory  control,  the  docuaent  stock  clerks  only  handle  those  req>iests 
for  which  there  are  docoaente  on  the  shelf;  the  eupply  clerk  Is  now  ordering, 
etockln<;  aad  controlling  awuty  new  Iteos  of  supply  aad  cqulpnent. 

2.  I  could  go  on  with  aany  uore  exMcplet  of  tbe  effect  of  eotonatlon 
upon  people  la  all  or»«nlsatlonal  units.  Suffice  It  to  say  that  everyime 
Is  affected,  dutlee  are  chani^lsg,  and  toe  old  day-to-day  routlnea  are  no 
longer  applicable.  Ve  have  been  told  all  of  our  Uvea  that  peopla  raslat 
chan(je--tbat  thay  do  not  want  thalr  daily  routlnso  upset.  Tills  Is  generally 
true  •  and  la  psutlcularly  true  If  they  are  not  Inforoed  of  the  nature  of 
the  change  and  cannot  personnally  eattoata  the  lapact.  In  ASTIA  we  nade 

a  very  definite  point  of  keeping  our  pertionoel  Inforaed.  It  la  tbe  Conaander's 
policy  to  Infura  the  peopla  of  plaoned  actlona  and  kaep  them  Inforatd  to  tha 
greatact  extant  poasible. 

Kaep  lag  ikiployeea  Infoioad 

3.  On  13  September  1936  a  araorandua,  aubject;  "XEN  Training",  waa 
pro-zlded  All  Superrlaora  and  taployeea  of  ASTIA  frcn  tha  Coratandar.  This  date 
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was  17  months  ahead  of  the  autunatlon  operational  date  and  20  months  or  more 


ahead  of  ai^y  poc&itle  adverse  employee  action.  In  this  naaorandun  anploynes 

and 

were  ari:ad  to  tahe  an  aptitude  teat, /to  take  advaotace  of  local  training 
courses  to  fit  thun  for  the  new  positions  in  the  autmated  operation.  The 
point  1  aa  making  la  thla— ASTIA  cnployeas  were  informed  of  the  autonatlon 
plans  at  the  earliest  poaalblc  date}  they  were  kept  Inforaed;  and  aost 
laportant,  they  were  given  the  opportunity  to  participate  and  were  selected 
for  theec  new  poeltlooa.  The  results  beve  been  dranatlc— we  have  not  only 
gone  forward  In  a  ‘‘peraleclva”  atmosphere  as  pointed  out  by  Colonel  Baoaond, 
tut  It  also  baa  basn  and  la  an  antnualaatlc  atraoaphaim.  To  eountar  any 
raised  eyaorows,  I  offer  these  facts;  (l)  Ikirlng  the  past  year  and  a  half, 
tbare  has  bean  no  sppreelahls  ehsngs  In  tbs  total  nunhsr  of  A£TIA  anployass** 

In  SeptsBber  193d  and  today,  for  one  short  period  we  did  have 
approximately  360  personnel  aesltpoed.  (2)  Large  baekloga  both  In  doeusent 
pruccscl(i«'  (cataloging,  abstracting,  announcansot )  and  In  request  proeesaing 
wars  allmlnated.  (i)  The  ae4or  personnel  eff..rt  (25  aan^yeara)  in  the 
preparation  for  autcaatlon  wae  acconpllsbed  In  bouse«>tbe  devalopsMnt  of  the 
ASTIA  Thesaurus  of  Descriptors  and  the  asolt^ssent  of  the  descriptors  to  the 
AC  collection  (the  suuject  of  Nr.  Rebbock's  paper);  the  training  of  peroonnel; 
the  developoent,  testing,  and  dabugglag  of  the  coaq^uter  progrMia;  and  the  many 
other  tlae-coosoalng  aspects  of  getting  ready  for  autuoatlon. 

k.  I  autaUt  that  this  all *001  affort  raflacts  antbuslaatlc  support  and 
an  aauLXlogly  high  degree  of  personal  and  unaalflab  effort  on  the  part  of 
aaployaas  at  all  lavals. 

3.  1  ballave  that  the  sucoass  of  this  program  la  directly  attributable 

to  the  participation  of  our  experienced  personnel,  and  It  is  ny  flm  eonvletlon 
that  we  could  not  have  hired  euoufsb  BDFS  specialists  as  such  to  have  progressed 
this  far. 
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Pbaae  Out 


6.  To  provlda  a  partial  laslgbt  iato  spaclfte  upects  of  ttuc  staffing 
for  EDFB,  It  le  pcrtloaot  to  briafXy  daacnb*  th«  ktoila  of  eiipl>.y««a  la  A&TIA. 
In  tha  Dooujaent  Proceaatng  Wvlaloa,  Scientific  Anulyala  branch,  the  person-  , 
nel  perform  a  subject  analysis  of  the  reporta  and  revlev  an  autnor  abstract 
or  prepsira  an  abstract.  In  the  main  these  people  have  scientific  or  tech¬ 
nical  backgrounds— Mathematics,  Physics,  Bogljieerlng,  etc.  The  Civ^l 
bervlce  people  have  had  difficulty  associating  these  qualification  require¬ 
ments  vlth  the  Job  title  category  of  Librarian.  In  the  Customer  Service 
Division  soew  of  the  employees  have  a  background  similar  to  th^'se  In  the 
Document  Processing  Division  vlth  somewhat  more  emphasis  on  the  Reference 
Librarian  profession.  Since  these  people  are  directly  associated  vlth  our 
customers  In  their  day  to  day  work,  there  Is  the  requirement  for  a  high 
degree  of  public  relations  competency.  The  Reproduction  Division  Is 
staffed  vlth  personnel  experienced  In  printing,  photographic  and  related 
fields.  Throughout  tbs  entire  organltatloo  there  Is  a  fairly  high  per¬ 
centage  of  personnel  vlth  varied  backgrounds-  no  specific  pattern  -  vho 
by  long  service  la  ASTIA  have  beecne  qualified  "Documeatallsts",  a  desig¬ 
nation  that  is  gradually  becoming  fully  recognised. 

?.  A  "phase  out”  study  vas  sompXsted  la  Oetobsr  This  study 

Identified,  In  epeoifls  detail,  posltlou  sssoelatsd  with  those  funettoas  to 
be  automated.  This  survey  did  not  deal  with  lelated  adaiaistsative  and 
supervisory  positloos  that  would  he  affected  There  were  2|>  operatlooal 
positions  affected. 

Staffing  ths  Osta  Processing  Branch 

d.  With  fee  exceptions,  tbs  persomnsl  In  ths  Osta  Frooessing  Branch 
vers  rasast0w4  from  within  MTXA.  They  brought  to  thstr  nsv  Jobs  a  vaaltb  of 
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tubtt«atlv«  progroB  kno«le<i^«  and  exparleace.  Tbe  coacantrmtloo  of  •xparlanc*, 
tha  tiaclioass  of  tralolati,  tba  tborouji  ayatana  anAlyala,  mod  pra<opa  rat  local 
proepran  davalopaaat,  taatlct:  and  da'cuj^lcg  bava  lari:;aly  eo^caatad  for  ttue 
lack  of  cvnbf^ra. 

9.  Ic  tha  Initial  prupoaal,  tha  ■aaclng  raqulnatant  for  tha  Data  Proeaaalng 
activity  waa  27  apaeaa  aod  ac  uatlaatad  avantMal  aavtoga  of  70  apaeaa  baaad  00 
aatlMtad  raqulratnta  In  a  aacual  opcratloa.  With  tba  ehaaga  froa  IBI  to  Raa 
Hand  itqulpDaot  pradlcatad  upoa  eartaln  eoccaptiial  ohaasaot  tba  manning  ra^lra- 
aact  ehaogcd  to  17  clvlllaca  pica  1  nilltary  for  tba  Initial  oparatloa  • 

piiaaa  I  (punebad  card  oparatloa)  •  with  aa  addltlooal  3  clvtllaaa  uadar  Phaaa  II 
(aagaatle  tapa)  batlonlng  1  JiU.y  i960,  dubaaquaatly  with  addad  workloada  aad 
prograai  ehaa£aa>  a  raqylraoaat  of  3  addlticeal  elvlllaa  apaeaa  vaa  raeo0aiaad 
for  a  total  of  23  elvtllana  aad  1  allltary.  A  aaaalag  chart  la  lacludad  aa  lAB  A. 

10.  To  provlda  a  baala  for  aeraaalad.  aalaetloo  aad  tralulad,  thraa 
aptitude  taata  vara  glvaa  MTIA  aaployaaa  with  taa  foUovlag  raaulta: 


Teat  luabar  Partlelpatlaa  Paaaa  of  Scoraa 


Aptitude  taat  for  DM 

PrutpruMora 

18 

67*A  •  Ao 

Puach  Card  Kachlna  Operator 
.prtltuda  Taat  •  UM 

65 

AI-A  •  10 

Card  Puach  Aptitude  Taat 
(Tba  Paycholoelcal  Corporatloe) 

65 

16A^  .  57D 

Altoougb  tha  taat  rtavUta  vara  aot  eoeelualva  la  all  raapaeta,  thara  wara 
ladleatora  which  proved  vary  helpful  la  aaklag  aalaetloaa. 

11.  The  3  aaalgaad  proj’aiBiara  acorad  (>7  A,  ^*8  aad  53-8«  3  ot  tha  A 
aaat  acoraa  la  (oa  prograanar  aptitude  taat.  Tba  haakgrouad,  tralalag  aad 
aiqparlaaea  of  our  progr«aalne  ataff  are  alpilfleaet.  Tha  aaalor  prograaMr 
hua  a  aaatar'a  dagraa  la  aathaMatlca,  A  yaara  of  blbUoftaphlo  a^^rlaaea  la 
A8TZA  aad  alx  aoetha  pra^loua  akparlaaea  aa  a  prograaMr  tralaaa.  Aaotbar 

lA 
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proeraimwr  haa  an  accouoting  backcrouod  wltli  several  years  of  administrative 
experience  la  ASTIA.  (Xir  third  prO(7a.-3aer  Is  a  Business  A^lnlstration  major 
who  worked  part  time  la  ASTIA  while  obtaining  his  dec;^e  fren  American  Univer¬ 
sity  and  then  had  better  than  a  year's  experience  In  the  management  engineering 
staff  prior  to  his  asslcpssent  to  data  proceBsiOi:*  The  console  operator  had 
several  years'  experience  In  the  report  processing  (cataloging)  function  In 
addition  to  ccaaunlcatlon  cqulpnent  coding  and  cpermting  experience.  Ths 
programera  aal  console  operators  double  In  brass  la  perforslng  the  prograanlug 
and  conputer  operations.  This  arranganent  baa  proven  Invaluable  In  the  develop- 
ment  of  their  proficiency. 

12.  Another  factor  that  contributed  to  the  suecees  of  our  staffing  was 
the  arraegensnt  whereby  we  selected  the  best  of  the  card  punch  operatorc  from 
the  Asa  Hand  enployees  working  on  the  service  contract.  The  timing  wan  Ideal-- 
we  eaployed  than  Juat  aa  tha  contract  wan  being  wound  upt 

13.  A  brief  stewury  of  the  relocation  or  reaaaljaaeat  of  ABTIA  snployeea 
to  tha  Data  Proeeealag  Branch  la  pertlneat.  The  Branch  Beeretary,  the  PCAM 
Supervlaor  end  a  FrognsBeer  were  tranaferred  free  the  Plane  and  Analysla  Branch, 
lUnncanant  Olvlsiooi  two  froanmmn  were  tranafarred  from  the  Custoner  Servlee 
Division;  tbs  Console  Operator  wac  traneferred  from  the  Ooe<aaeat  Processing 
Division;  and  the  PCAM  (Key  Punch,  Tabulating,  Clerk-Verlflere)  Qperatora  were 
transferred  from  all  tume  operating  dlvlsione. 

IV.  I  have  approached  this  teak  of  desert  blag  ABTIA 's  experience  la 
selecting  end  training  a  data  proeeselog  staff  with  tongue  In  ebssk.  I  believe, 
without  guallfloatlon,  that  the  euceest  of  tha  progrea  le  mostly  the  result  of 
sxcaptlonel  staffing. 

13.  ^lA's  "data  processing  nacager”  has  over  20  years  of  military 
service  with  the  Aray  Baglaeere  and  the  Air  Pores  primarily  In  geodetic  end 
cartographic  work.  Be  has  ecssnand  and  staff  experience  In  the  Aray,  Navy  and 


Air  ForcK.  la  tb«  dat*  procacaioi^  fitld  he  vu  ext  e^^rieoced  user  of  spectiJ. 
purpoae  deck  prucesaln^  aqulpneat  efisoctated  vlih  his  prufssfiloDal  field  on  suclt 
[projects  os  Sbiahllohlag  the  loctruMotstloa  grid  for  the  Cepe  Csasveral  olsslla 
rsoge  sod  for  the  Speclsl  Wsaprna  CcEsasod  test  rsogc  la  Rcvsds*  Bis  Isst  Job 
before  cootlug  with  AbllA  was  to  establish  the  geodetic  datun  for  missile  operatloa 
frcB  Torooss  acoiast  tercets  oo  the  msdolead.  These  Jobs  ere  slcTilfloeat  only 
lo  that  they  required  teak  foroe  type  orgaaliatloos  eod  Alrboroe  eleetroole 
survey  eqylpaeat.  Although  he  had  no  previous  experience  la  teeholcel  dcemea- 
tetloQ  or  with  ASTIA's  operetloa,  be  had  about  3  scathe  to  study  the  A8TIA 
operetloo  prior  to  his  esslcpeent  ea  project  officer.  It  took  scat  of  that  time 
to  bccoBS  fsoUller  with  the  menus  1  operetlobal  procedures  end  to  becoM  conver* 
rent  la  the  teeholcel  end  procedural  lingo.  ^ 

l6.  The  Deputy  Chief  of  the  Date  Processing  Branch  4se  23  years  of  first 
hand  line  end  staff  experlsnee  In  date  procesalnc>  de  has  a  eoablaetloa  of 
govenmnt  end  Industrial  experience.  Be  Is  the  only  principal  nenber  of  the 
orcanisatloo  recruited  froa  outside  tbs  Ageoey.  Prior  to  Joining  our  staff  he 
wae  on  the  Bq  UBAP  staff  and  was  largely  Instnassntal  In  steering  ASTIA's 
proposal  through  UBAI  sod  SOD.  Be  Drou>:bt  to  our  operation  a  wealth  of  experience, 
know>haw,  sod  cawy  sod  bos  mads  an  Inaesoursbls  contribution  to  the  success  of 
the  prograa. 

1,'.  I  could  name  many  others  In  AS'i’lA  who  have  sade  greet  contributions 
to  the  sueosss  of  tbe  proJtet>«this  has  truly  been  a  teea  effort.  An  example 
Is  tbs  PCAM  Supervisor  who  Is  a  Prlncstoa  ersduets  with  a  Poraloi  Affairs  aajor 
end  thrse  years  wj^rlsacs  as  a  translator  In  aCdltton  to  sight  years  la  a 
variety  of  assl^xasnts  lo  ASTZA.  Me  discovered  very  early  la  our  operation  that 

the  requlrenente  of  this  posltloa  were  much  beyond  being  Just  a  "supervisor"  of 

I  : 

operations.  There  ess  tbs  requlransat  for  a  persoa  with  detailed  know¬ 
ledge  eod  experience  lo  request  processing  -  the  function  bolnc  autoaated. 


Training 

18.  The  training  of  A3T1A  Bnployeee  for  ED?S  fall#  Into  two  general 

categories:  (1)  specific  training  for  progrsoicrs,  console  operators,  FCAM 
operators  and  {2)  eou.'ses  offered  locally  by  universities  such  as  this  one  - 
"Problaas  In  AOPB*> 

19.  In  the  first  category,  our  programiers  and  console  operator  have 
all  had  a  e^mcentrated  four  seeks  course  In  basic  progrscnlng  and  a  two  weak 
course  in  Tl-iwatlc  Prograaalng.  Three  other  eaployees  -  one  froa  the  Reproduc¬ 
tion  Olvlsion,  one  froa  the  Custoner  Service  Clvlslon  and  one  froi  the  Plans  and 
Analysis  Branch,  Nanaganeot  Division  •  took  the  Plowsatlc  Course.  The  FCAM 
operators  r-asslgned  frun  vlthla  the  Agency  sere  all  given  speclaUted 
training  by  Ren  Rand  In  the  ancalne  opemtloc^. 

20.  In  the  second  category,  selected  personnel  from  all  parts  of  the 
organlaatloa  are  teklag  after  duty  couraee  to  leem  aore  shout  CDPB.  This 
fiscal  year  a  total  of  12  ASTXA  ^ployses  will  have  ecnpleted  the  course 
"Autaaatle  Data  Proeeselag  Systans*  and  7  are  teklag  thla  course,  *Probleae  in 
AOn*  provided  here  at  Arllogtoa  Hall  by  Anericaa  University. 

21.  Through  the  years  ASTIA  has  bad  a  Halted  but  quite  significant 
earaor  davslossMat  aad  training  pregrau.  For  eawple— two  of  our  ksy  people 
have  had  the  ANA  b  week  NaaagMeat  Course,  aad  we  have  provided  speelallted 
courses  to  laroe  aiaahers  of  our  personnel  la  'Docnsei  ietloD"  aad  Kanagsment 
of  Sclsotifle  Znf oraatloo'' .  This  ysar  our  progisn  has  been  alaoet  entirely 
devoted  to  tan  training.  Incidentally,  our  training  progran  this  ysar  Is  bslng 
funded  St  about  $3,000.00. 

Sunaary 

22.  At  this  point  lu  ties,  ths  situation  Is  estlaated  as  good  or  batter. 
AfTXA's  autonatlon  le  oa  schedule  sad  It  was  aa  aabltlous  schedule.  Vs  were 
on  the  air  la  less  than  2  years  froa  tbs  beglnalng  of  tbs  fsselbillty  study. 


17 


Id  the  month  «Dti  a  half  of  operatiuuc,  we  ha/e  overccoe  every  obstacle  -  there 
has  beeo  oo  Interruption  of  operation  or  service  to  our  custaaers-  The  flow  of 
work  Is  beiiliuilag  to  even  Itself  out  and  service  tlaa  Is  aliiust  back  to  the 
laaedlate  p re Murt coated  operation  tine  which  was  the  best  In  A£TLV's  history. 

This  baa  bean  acccnpllshed  In  the  face  cf  ever  Increasing;  workloads  -  In  March 
we  received  over  ^<000  re^ueots  for  docuMats  •  the  highest  ntanber  la  the 
history  of  the  Ageacy. 

25.  The  question  of  the  Impact  upon  our  personnel  has  been  raised.  The 
Initial  Impact  Is  past  •  by  far  the  majority  of  our  personnel  have  made  the 
adjustment.  Many  of  thsa  are  In  new  positions  with  greatly  expanded  earning 
potential.  There  renaln  a  few  (ah^it  I''-)  eapl;>«es  who  are  occupying  positions 
that  are  In  the  procesa  of  betxkg  phaneu  out.  Tiaey  have  not  as  yet  qualified  for 
new  poaltlona  that  are  developing.  He  have  not  bad  nor  do  we  anticipate  the  need 
for  a  reductlaa*ln>force  prognee  because  uf  conversion  to  autosatloa. 

24.  The  future  looks  bright  froa  the  personnel  viewpoint.  Within  the 
approved  crads  structure,  there  are  'itnutlonal  opportunttlee  for  the  next 
several  years  In  the  Oats  rrocesslng  Eranct  •  Within  the  very  near  future,  we 
plan  to  Usplcneot  an  approved  CSC  tmlnlng  and  piuaotlon  progren  that  will 
pemlt  hlrlag  a  United  nvnber  of  carefully  sslactad  trainees  for  future  staffing 
In  the  Data  Processing  Iraneh  as  well  oa  other  arena  In  the  agency. 

29.  There  Is  nc  slaple  foraula  for  the  successful  handling  of  personnel 
aspects  of  cooversl''  to  sutcnatlon.  It  le  a  conblnattoo  of  many  things.  Listed 
in  order  of  L-tportanee; 

(1)  A  naaagsr  ulth  both  Ccieiaud  and  staff  experlenca  with  toe  ability 
to  get  a  Job  done  on  schedule 

(2)  Supporting  staff  experience 

(3)  A  planning  group  aada  up  of  executlvea  azwl  aanagere  high  enough 
in  the  organlsattoa  to  reach  roncluetoaa  sad  aaeign  rsaouices 
to  get  a  Job  done 
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(U)  Salcctloa  of  tb«  key  pereonoel  tor  the  Dare  Proceselna  Branch 


froi  the  staff  exsl  operatiac  eleaeots 
(;)  Tlolog  -  tralalae,  protjran  developMat,  tasting,  debi'gglnc- 
26.  In  suvary  -  It  can  be  stated  that  by  iofomlng  yc’ir  personnel  at  the 
earliest  poeslUle  date,  by  aakln^  ponalbla  their  participation,  by  selecting  the 
people  fron  vlthin  the  oreaalsation,  by  provlditM  for  tbelr  training  for  their 
new  aasioDnentc  •  these  are  the  elenenta  that  spell  suecese  in  a  conirersion  to 
autonatlOQ. 
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Chapter  3 

File  Converetcn,  Data  Cleanup  and  In/entory  Control 
by  Fred  A,  Keller 

FILE  CONVERSION 

In  order  to  understand  the  extent  of  the  conversion  tasks,  one 
must  be  familiar  «ltb  the  size  of  the  ASTXA  collection  and  the 
variety  of  files  that  had  been  established  over  a  period  of  years . 
During  this  period  of  approximately  13  years,  ASTIA's  collection 
had  grown  to  over  750,000  Individual  reports.  Curi'en*ly,  the 
accessions  amount  to  approximately  30,000  new  reports  annially. 

'Rie  flies  that  are  needed  to  peralt  proper  seirviclng  and 
control  of  such  a  collection  are  as  follows: 

%.  Source  -  record  of  each  report  filed  by  source, 
fully  Identifying  each  report. 

b.  Validation  File  -  record  of  subject  categories, 
current  security  classification  and  release  limitations  arranged 
by  AO  (ASTIA  Document)  niaber 

c.  Security  Control  file  -  record  of  current  security 
classification  and  authority  therefore  of  each  report  In  the 
collection. 

d.  Catalog  •  record  of  each  report  by  subject,  personal 
author,  project  or  contract  niaiber  aa  appltcabla. 

e.  Inventory  •  record  of  number  of  copies  of  classified 
reports  on  band. 
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f.  Field  of  interest  Re(;lster  -  record  of  each  non -military 


oser's  eilijibillty  for  ASTIA  services  -  includes  subject  areas  and 
classification  authorized,  contract  number  and  date  of  expiration  of 
the  contract. 

Ibe  ASTIA  collection  consists  of  several  different  series.  In 
preparing  f  03*  ic  data  processing,  It  was  decided  that  only 

the  most  recent  series,  l.e.,  AD,  warranted  the  effort  Involved  In 
file  conversion.  £>/en  on  this  basis  the  task  was  of  staggering 
proportions.  For  example,  the  source  file  averages  one  and  one  half 
cards  per  report,  and  the  AD  series  consisted  of  about  200,000 
reports  at  the  beginning  of  i960.  The  source  file  requires  to 
89  alphanumeric  characters  of  information  for  complete  identification. 

ISie  validation  file  and  the  inventory  file  for  the  200,000 
reports  were  combined  and  required  up  to  30  numeric  characters  of 
information  each,  of  which  about  one -third  were  non-standard  punching 
as  explained  in  the  discussion  of  the  field -of -Interest  register  file. 
The  inventory  information  had  to  be  added  to  the  validation  file  on 
a  carefully  controlled  basis  Just  prior  to  the  operational  date  for 
EIPS.  Ihe  task  of  taking  the  inventory  is  described  later  under 
Inventory  Control.  !Bie  security  control  file,  being  an  authority 
file  wblcn  continually  required  manual  access,  was  not  converted. 

The  catalog  consisted  of  about  1,^00,000  catalog  cards  filed 
by  source,  subject,  personal  author,  project  number  and  contract 
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auinber.  This  file  had  been  manually  maintained  euid  was  growing  at 
about  200,000  cards  per  year.  IBiis  file  had  to  be  replaced  by 
approximately  1,800,000  punch  cards  representing  descriptor -document 
coablnatlons  for  use  in  the  machine  retrieval  system.  These  punched 
cards  required  an  average  of  about  20  numeric  characters  each. 

The  Field -of -Interest  Register  (FOIR)  file  involved  only  about 
4,000  individual  contracts  for  some  1,300  contractors.  However,  it 
was  one  of  the  most  difficult  to  convert  because  a  user's  need-to- 
know  could  encompass  any  one  or  more  of  some  240  subject  categories. 
In  order  to  effectively  reflect  the  subject  categories  in  one  punch 

‘I 

ca^d,  it  was  decided  to  use  dedicated  positions  in  about  70^  of  the 
card.  'Rils  entire  area  therefore  required  non-standsu:d  punching. 

A  seven  digit  code  was  established  for  each  user.  Tbe  first  four 
digits  represent  a  specific  user  and  location,  and  the  last  three 
digits  represent  a  specific  contract.  In  addition,  a  "via"  office 
must  be  designated  for  each  non-military  user  who  is  author!  red 
access  to  classified  information.  The  "via"  office  is  represented 
by  a  four  digit  number  in  the  same  series  as  the  user  code  discussed 
eewlier.  The  FOIR  card  can  require  up  to  26o  numeric  characters  of 
information  with  the  average  somewhere  around  100.  As  an  indicator 
of  the  impact  of  non-standard  key  punching,  the  rate  for  the  FOIR 
cards  was  2^  man-hours  per  thousand  compared  with  about  11  man-hours 
per  thousand  for  the  source  file  which  is  a  more  conventional  key 
i)u{nchlng  Job.  This  type  of  FOIR  card  carried  all  the  information 
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required  for  processing  requests  as  far  as  user  eligibility  is 
concerned.  However,  in  order  to  facilitate  nanual  access  It  was 
necessary  to  establish  a  user  code -user  address  file  (averaging 
about  3  cards  per  user  and  about  30  alphanumeric  characters  per  card) 
arranged  according  to  user  code  and  another  arranged  alphabetically 
by  user  name .  Finally,  It  was  found  necessary  to  establish  a  user 
code -contract  number  file  (averaging  about  20  numeric  characters  per 
card)  arranged  by  contract  number  and  according  to  user  code  in 
order  to  facilitate  manual  access  to  this  Information. 

nie  conversion  of  all  these  files  was  accomplished  under  contract 
and  timed  to  permit  ASTIA  to  become  operational  with  ECPS  on  the  date 
Initially  acheduled. 


DATA  CLEAMUP 

The  scope  and  extent  of  the  data  cleanup  were  recognized  early 
In  the  planning  for  automation.  Insofar  as  possible,  data  cleanup 
was  accomplished  In  advance  of  file  conversion.  In  some  instances 
It  bad  to  go  along  concurrently  with  conversion. 

ASTIA' s  task  In  the  area  of  data  cleanup  has  been  a  difficult 
one  because  of  the  variety  and  extent  of  its  working  files  plus  the 
fact  that.  In  automation,  some  files  would  be  combined  which  had 
previously  been  separate  and  vice  versa.  The  source  file  was  a 
tremendous  task  because  of  an  almost  unbelievable  diversity  In  report 
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numbe.rli:3  Bystems  that  were  In  use.  Contract  numbers  (which  are 
incorporated  Into  the  source  file)  also  reprssent  many  different 
concepts  in  terns  of  idiat  is  si^poificant  in  a  contract  number.  In 
order  to  assure  accuracy  and  consistency  in  the  punch  card  file,  it 
was  necessary  to  establish  ground  rules  for  standard  types  of  entry 
in  these  Instances.  Then  a  source  file  had  to  be  meticulously 
checked  for  accuracy  of  Infomation;  report  numbers  and  contract 
numbers  bad  to  be  edited  reflecting  exactly  how  they  were  to  be  key 
punched  in  accordance  with  the  ground  rules. 

Some  items  of  information  were  common  to  more  than  one  file. 

As  the  key  punching  progressed,  machine  runs  were  made  for  correlation 
of  the  data.  Wherever  there  were  discrepancies  (and  there  were 
many),  it  was  necessary  to  go  back  to  the  source  of  the  information 
in  Older  to  ascertain  the  correct  information. 

Qsta  cleanv9  la  the  validation  file  required  standardization 
of  distribution  limitations .  Ihese  bad  been  in  use  for  many  years . 
IXurlng  this  time  the  philosophy  of  distribution  limitations  had 
undergone  a  nisnber  of  changes  with  the  result  that  in  the  manual 
file  there  were  many  cases  in  which  a  variety  of  limitation  notices 
meant  the  same  thing.  Consequently,  after  standardizing  the 
limitations,  it  was  necessary  to  screen  the  entire  file  and  annotate 
the  correct  distribution  code  for  each  report  prior  to  key  punching. 


25 


4 


In  anotlier  aspect  of  data  cleanup,  the  data  processing  system 
was  brought  into  action.  It  was  known  that  there  were  numbers  in 
the  AD  series  tor  which  the  actual  reports  had  been  cancelled  or 
superseded.  In  other  instances  the  numbers  had  never  been  used. 
Following  completion  of  the  validation  file,  a  machine  run  was  made 
to  print  out  all  numbers  for  which  there  was  no  validation  information. 
'Diis  list  was  then  checked  against  the  original  source  file  and  the 
microfilm  file,  and  it  was  found  t/jat  in  some  cases  reports  had  been 
entered  Into  the  system  without  being  fully  cataloged.  In  o\.her8, 
there  had  been  cancellations  without  reflectliig  the  action  in  the 
shelf  list  (numerical  file).  In  view  of  ASTIA's  split  operation 
from  March  1953  through  January  1958,  it  is  not  surprising  that 
such  a  situation  had  developed.  From  a  management  point  of  view, 
the  notable  aspect  is  that  in  the  nmuiual  operations  there  had  been 
no  effective  way  of  systematically  bringing  these  discrepancies  to 
someone's  attention  for  correction.  Occasionally  an  Isolated 
Instance  would  be  discovered  by  accident  and  corrected.  But  that 
was  as  far  as  it  went. 

Again  the  FOIR  file  proved  to  be  one  of  the  most  difficult. 

Some  users  had  been  established  under  a  variety  of  codes  and 
addresses  covering  the  identical  location.  Ibis  situation  had  to 
be  rectified,  and  it  took  onr  employee  six  weeks  to  develop  the 
needed  standardization  and  reflect  the  changes  in  the  manuitl  file, 
the  punch  card  file  and  the  addressograph  plates . 


Finally,  it  was  found  that  codes  for  "via"  offices  were  in  a 
different  series  from  those  for  users.  Since  many  of  the  "via" 
offices  6ire  also  users,  it  was  decided  to  assign  codes  in  the  user 
series.  Hiis  action  rei^uired  many  nan-days  to  accomplish,  hut  it 
will  pay  dividends  from  now  on. 

Naturally,  a  certain  amount  of  data  cleanup  is  still  going  on 
and  can  be  expected  to  continue.  Ihe  important  point  here  is  that 
the  data  processing  system.  Itself,  can  be  brought  to  bear  tn  keep 
it  clean. 

INVENTORY  CONTROL 

At  present  the  most  econoalcal  means  by  which  to  achieve  vastly 
Improved  service  in  processing  requests  is  to  Increase  the  ratio  of 
requests  filled  from  stock  versus  the  requests  that  must  await 
reproduction.  Historically  about  of  requested  reports  have  been 
available  from  stock  and  about  have  to  be  reproduced.  The  time 
depends  entirely  on  the  reproduction  workload  and  the  types  of 
reproduction  that  can  be  used.  The  time  required  for  reproduction 
may  not  be  appreciably  reduced,  but  the  percentage  of  reports  avail¬ 
able  fiom  stock  CM  be  vastly  improved.  To  achieve  this  Improvement, 
it  is  most  Important  to  develop  a  mechanised  Inventory  control  in 
con, function  wish  the  EIFS. 


iH-r.  li-vcl,.  u; '1  (•■■livlty  .'.Idth.''  ;i  :  be  DUlntained 

fcr  1  i.)i- I:.  .r'lef  ^^l  jirov  iiif  I'or  proj  er  Invi  -.iory  (nanage- 
meat .  Ti  i.-.  i-  a:\l  nLocr.  level;-  r.iiat  be  lately  available 

I  .'el'cra^-  ly  ...■  .  uiibwii.  ue  eijo  l-ii.-i.,  !i;  DTiler  t,u  leter.  ine  t.  e 

availability  o^’  a  reque;;tetl  i!o<-;.re:it ,  tv)  reiii  .  e  lead  time  bv  taking 
maxim.Ti  :.Jvai>age  ol  'juiiiititlea  wliieli  may  already  be  In  repr  jduction, 
to  eliml  'jatc  a  shell'  check  Tor  nori-cxistent  stock  and  to  determine 
optimum  '  -or  iiT  q^uantlty  if  reprod'ictlon  la  required. 

It  taoidd  be  kept  tr  mind  that  laidtr  t.be  manual  picced-irea  '.11 
uaer  requ'sts  ex.-'-ft  for  those  docutnei.‘'s  that  were  known  to  have 
been  destroyed  because  of  age  were  sent  direct  to  storage  areas, 
and  a  shelf  search  was  conducted.  Requests  for  documents  which  were 
not  available  from  stock  were  then  forwarded  for  reprrxluctlon  to 
service  the  psu-tlcular  request  or  additional  requests  for  the  same 
report  in  the  e-'.-nt  they  were  discovered  during  the  film  stripping 
process.  In  the  susrnw**  of  19^6  an  Inventory  control  was  established 
to  account  for  all  reqi.est  actions  against  classified  reports.  This 
made  It  possible  to  develop  some  usage  statistics  and  thereby  devise 
a  formula  which  could  be  applied  for  reproducing  popular  reports  In 
quantity.  The  copies  thus  reproduced  were  placed  on  the  shelf  with 
the  result  that  subsequent  requests  were  bandied  more  quickly,  and 
the  cost  of  reproduction  was  appreciably  reduced. 

As  mentioned,  this  procedure  applied  only  to  classified  reports 
which  account  for  about  3^  of  the  total  requests  received  dally. 
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The  procedure  could  not  be  applied  to  unclassified  reports  because 
no  accountability  vas  required,  and  inventory  control  of  unclassified 
material  was  too  costly  in  the  manual  procedures.  Obviously,  the 
automatic  inventory  control  which  would  be  possible  with  EDPS  consti¬ 
tuted  an  Important  advantage.  But  to  realize  this  advantage  It  was 
necessary  to  bring  the  remaining  reports  under  Inventory  control. 

How  was  this  accomplished?  ASTIA  had  this  tremendous  volume 
of  reports  on  hand  in  various  unrjiown  quantities.  A  master  Inventory 
punch  card  was  designed  by  ASTIA,  printed  in  quantity  and  prepunched 
by  Remington  Rand.  Physical  inventory  of  holdings  was  scheduled 
during  weeX-ends,  and  absence  or  presence  of  reports  with  number  of 
copies  on  hand  was  recorded  on  the  naater  inventory  cards.  Innedlately 
following  the  physical  inventory,  the  Information  was  key  punchsd, 
and  subsequent  request  actions  were  recorded  by  updating  tha  Inventory 
master. 

As  a  result,  inventory  levels  and  usage  statistics  are  maintained 
in  the  document  record  which  also  contains  the  validation  information. 
n)us,  whenever  a  document  Is  validated  for  release  to  a  requester, 
the  Inventory  Information  Is  used  to  determine  the  correct  action 
to  be  taken  to  fill  the  request .  At  the  same  tlsw,  inventory  and 
usage  statistics  are  updated.  If  reproduuLluu  la  required,  the  usage 
statistics  are  applied  to  the  optiaw  re-order  formula,  the  nunber 
of  copies  to  be  reproduced  is  determined  and  a  punch  card  reproduction 
order  is  produced.  This  is  analogous  to  a  back  order  to  stock  In  a 
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conventional  supply  a;/Bteia.  liie  fact  that  a  reproduction  order 
has  been  Issued  is  recorded  by  showing  the  quantity  on  order. 

When  the  reproduction  has  been  completed,  the  number  of  valid' 
rcqixests  held  against  It  is  deducted  and  the  Inventory  Is  updated. 

Finally,  the  physical  mass  of  stocli  copies  on  hand  can  now  be 
effectively  controlled  by  the  EBPS.  All  Inventory  records  are 
periodically  screened  by  the  computer  In  terms  of  usage  since  date 
of  announcement  by  ASTIA.  Reports  which  reflect  very  llttley  or  no 
activity  for  a  given  period  of  time  are  automatically  listed  for 
destruction.  Ibe  perscnncl  who  are  responslblle  for  the  maintenance 
of  stock  need  only  remove  the  listed  reports  making  certain  that 
they  verify  the  qt«ntlty  of  copies  of  classified  reports  and 
certify  the  list  as  accimte. 
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Ch&pter  4 


Huoan  Aap«cta  of  ASPS 
by  S.  Edvard  Pope 

This  review  covera  acoe  of  the  bumaD  aapecta  and  related  operational 
problema  of  the  inatallation  of  an  Autcouitlc  Data  Processing  System  (ASPS) 
by  the  Armed  Services  Technical  Information  Agency  (ASTIA).  The  full 
impact  of  the  total  transition  will  not  be  apparent  for  some  time,  due 
to  the  Incremental  phaaing-in  of  the  ASPS  inatallation  and  operation* 

Onl.'  the  initial  phase  (document  request  processing  and  document  inventory 
manageownt)  has  been  started  (this  began  13  February  19^);  phaaa  II 
(application  to  information  control  and  retrieval)  was  scheduled  to  begin 
operation  1  July  I960  and  has  been  rescheduled  for  1  August  i960. 

Psychological  and  emotional  reaction  of  ASTIA  personnel  related  to 
ASPS  installation  seamed  to  range  between  blind  unquestioned  acceptance 
of  the  system  with  the  implication  that  it  is  capable  of  almost  any  feat, 
and  blind  unquestioned  rejection  of  the  system  with  the  implication  that 
it  will  never  work  satisfactorily.  There  was  some  Indication  when  opera¬ 
tion  was  originally  begun  that  most  people  seend  to  lean  toward  one  or 
the  other  of  the  above  extremes,  with  relatively  few  people  demonstrating 
an  equatorial  feeling*  However,  there  now  seems  to  be  a  more  general  merging 
of  theee  views  demonstrating  more  pronounced  willingness  to  critically  examine 
uoderstand,  and  accept  realistic  cepebllltlea  snd  limitations  of  the  ADPS* 
some  of  the  other  human  aspects  considered  here  ere  those  related  to; 
a*  Customer  Relations 

b.  SqMct  on  work  life  and  hablU  of  ASTIA  associates 

c.  jMture  Effects 
d*  coecluaiona 
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COSTOKEH  KEIATIONS 


IQltdal  c7perp*^ion  of  >DPS  i«  revealing  a  need  for  great  emphasle  on 
an  overall  Cuatoaer  Relations  and  Siucation  Prograa  to  ap^rfiae  the  RScO 
organizationo  on  the  critical  aapeota  of  the  parts  of  syateo  with  which 
■tbay  are  directly  concerned*  It  also  reveals  a  req^irenent  for  ioproving 
our  capability  in  day-to-day  service  contacts  with  the  RU}  coenunity.  Some 
of  tha  rather  routine  operations  into  which  the  husan  factor  has  thrown  a 
kink  are  illustrated  by  the  following: 

^he  Docuaent-Request  Pom  (ASTIA  Fona-l)  was  carefully  developed  to 
include  pre-punching  by  ASTZA  of  the  address  code  that  distinguishes  a  particu¬ 
lar  organizational  entity  address  froa  all  other  addresses  in  ASTIA  files. 
Reserving  enough  space  on  the  tom  tor  a  printed  address,  in  an  area  not 
susceptible  to  ■utilstion  by  punches,  had  posed  a  problem.  It  wao  felt  that 
pre-punching  tha  address  code  would  adequately  insure  machine  identification 
of  the  requesting  activity  upon  subsequent  return  of  the  request  form  to 
ASTIA. 

Tills  feature  worked  fine,  except  for  tha  use  of  the  pre-punebed  blank 
forma  by  racipienta  in  a  sort  of  susical  chairs  game.  Apparently  sooe 
sctlritlea  have  borrowed  the  forma  from  other  organizatione  after  their  own 
supply  was  axhauetad;  in  som  caaea  military  agencies  have  passed  their  forms 
to  SOBS  of  thsir  contractors.  When  the  exchanged  forms  are  sent  to  ASTIA, 
the  docu&Sut  requested  (if  v-lid-teu)  is  automatically  sent  the  organization 
identified  bv  the  pre-punched  code  (probably  to  their  surprise).  We  are  now 
reviewing  e  format  for  possible  change  to  provide  for  this  snd  other  Improve- 
menta.  A  fair  share  of  problems  has  also  developed  froei  the  familiar  but 
undesirable  stapling  and  autllstlon  of  punch-card  request  forms. 


3:- 


iScw.-  :iJ„u-;tjnent.s  ire  rcquin^J  by  the  recip  ii.ta  of  ASTIA  servlet.  This 
‘s  rfqulrt-u  prlairlly  by  the  ohant;e  from  a  oultl-cop/  ualset  document-request 


I  jm  to  u  biuiiie  copy  jjuacn-card  document  request  fern,  (satnple  attached),  and 
tn--  use  of  a  ncu  tj-pe  ( punch-i.urd )  shipping  no ti  ■(*. 

rMPAcrr  on  work  life  and  habii'S 

FroB  an  overall  st^andpolnt,  almost  everyoc  -  of  the  360  people  assigned 
to  positions  In  ASTIA  has  been  cr  viU  be  effected,  in  varying  degree,  by 
the  installation  of  the  ADPS.  Some  ASTIA  assc  .ates  will  be  directly  affected 
in  a  conclusive  and  decisive  manner  by  abolition  or  radical  changes  In  their 
positions;  other  associates  are  affected  less  radically  such  as  by  changes 
in  procedure,  or  In  soaw  instances  are  affected  oiOy  indirectly.  In  between 
these  two  groups  is  the  large  group  of  individuals  who  will  be  substantially 
affected  by  the  changes  accoaqianylng  the  autoratlon  of  ASTIA* 

Temporary  Effects 

Sobs  of  the  ImBedlately  felt  changes  in  connection  with  ADPS  were 
teaqiKirsry  In  nature.  Aaong  these  were  the  effect  on  the  various  associates 
who  felt  pressures  resulting  frcB  the  necessarily  closely  scheduled  prepara¬ 
tory  work  for  the  ADPS  installatioa  and  operation.  This  Included:  file 
preparation,  conversion,  and  cleanup;  preparation  of  the  ASTIA  Thesaurus; 
the  close  checking  of  large  masses  of  items  concurrently  and  isssedlately 
after  the  operation  was  started.  Iheeo  are  all  outlined  in  the  other  presen¬ 
tations. 

In  many  instances  the  work  was  related  to^but  In  addition  to,  regularly 
assigned  dutlea;  a  great  deal  was  on  regularly  scheduled  overtime  over  an 
extendea  period,  and  in  many  cases  involved  special  assignaenta  and  temporary 
detail  of  personnel  to  different  poeltlona. 


The  first  two  resulted  in  rather  ncnnal  human  reactions  of  physical  and 
mental  weariness,  irrital ! li :y,  and  general  lowering  of  personal  efficiency, 
in  some  ca.js.  would  lave  been  much  less  acute  with  a  longer  period 

scheduled  for  preliminary  ard  preparatory  work,  or  compensatory  increase  in 
personnel  resources  to  the  Agency,  or  an  optimum  combination  of  both. 

The  special  assignments  In  many  instan-es  resulted  in  an  interesting  and 
enlightening  experience  for  the  associates  involved.  Human  adjustments  by 
associates  have  been  required  In  relation  to  the  use  of  numbers  on  a  much 
larger  cac.  c  and  by  modification  in  the  techniques  involved  in  the  'tec  of 
numbers.  A  change  requiring  human  adjustment  in  working  with  numbers  la 
required  to  match  rejected  document  requests  with  the  ADPS  explanatory  notice  and 
a  mailing  address  label  which  involve  matching  address  code  numbers  on  a  large 
volume  Oasis  (sample  attached).  Sometimes  the  document  number  and  address  code 
number  get  ccafuned.  This  contrasts  with  the  previous  procedure  involving  the 
use  of  the  address  for  any  matching  under  the  manual  system. 

Another  example  is  Illustrated  by  document  requests  coming  off  ADP  machine 
runa  in  descending  numerical  order,  rather  than  previous  conventional  ascending 
order.  In  previous  similar  situations,  other  personnel  have  found  this 
arrangement  equally  satisfactory,  after  adjusting  to  such  a  procedure,  and  no 
doubt,  A3TTA  associates  will  develop  a  similar  response. 

Major  Permanent  effects 

A  high  order  of  human  adjustment  is  required  by  thirty  of  the  associates 
in  A3TIA  who  have  been  affected  in  a  most  decisive  and  conclusive  manner  by 
functional  and  procedural  changes  under  which  their  positions  have  been  phased^ 
out  (or  will  be  by  jO  June  i960).  Tour  of  these  people  have  been,  or  are  in  the 
process  of  being  retired;  thrss  having  elected  to  take  advantage  of  the 
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provlalolu  under  Civil  Service  rule*  for  iovoluntery  tetlrement.  151* 
reminder  of  the  above  mentioned  thirty  ei^lo/ees  have  been,  or  ere 
expected  to  be  placed  in  other  poaitiona  vlthin  ASTIA.  Thla  la  being 
accGopliabed  tnrougb  attrition.  A  fev  of  these  employees  have  been 
transferred  to  the  Data  Processing  Branch  -•  primarily  clerka  and  clerk- 
typists  who  will  be  required  to  learn  nev  skills.  So  fir,  approximately 
twelve  other  employees  have  elected  to  transfer  Into  the  AOPS  operating 
puaitlou  because  they  considered  it  to  be  a  good  personal  opportunity. 

Sam  of  these  were  selected  from  Oats  Processing  aptitude*  tests  and  trained 
in  new  skills  (programing,  equipmnt  operation,  key  punching,  etc.) 

Adjustmnt  by  mny  other  ASTIA  associates,  in  moat  cases,  is  less 
drastic  than  sms  of  the  above,  but  quite  substantial.  This  includes 
adjustmnt  ralsting  to  a  decrassa  of  parsonnal  assigned  to  certain  functions 
Itaa  tranaitlom  to  am  operational  dacialon-by-axception  pbiloeopby  results 
from  capability  of  AOfS  to  beadle  routine  requMt  processing,  this  will 
place  a  premium  om  faummn  capacity  for  conaidaratlon  and  decisions  required 
by  the  largs  volums  of  ramlalng  axcaptlons. 

Som  adjustmnte  are  easier.  An  example  of  this  is  that  related  to 
treneitioa  to  the  stiffer  punch-card  documnt-requsst  form  from  the  relative 
filmy  uolset  form.  The  cerdi  ere  much  easier  to  mnipulste  and  handle  in 
the  request  filling  and  processing  opera tloos.  Large  Improvamant  in  persona 
efficiency  l»e  resulted  from  thla  in  conjunction  with  the  improved  Inventory 
control  resulting  from  AIM.  Ctber  substantial  adjustment  requiremenls  will 
be  reis)»d  in  the  near  future  in  the  Bibliography,  Reference,  end  Identiflcat 
Service  functions  la  which  ASTIA  associates  have  developed  very  good  and  ver 
rapid  retrieval  proficiency  under  our  invloue  mnual  system.  Under  this  ay 
control  of  ths  several  hundred  thousand  scientific  and  tecbnicnl  reports  wur 
mtntmlaed  through  mmuelly  compiled  card  cetalogs  (sample  attsctied). 


Use  01  the  card  catalogij  will  be  phascd-out  in  fr  /or  of  punch-card 
files  containing  sidlar  information,  but  in  a  different  format  (sample 
attached).  The  punch-card  files  will  facilitate  mechanized  checking  and 
I'earrauging  periodically  to  insure  proper  arrangement.  This  haa  not  been 
feasible  under  the  manual  catalog  system,  because  of  the  mass  and  volume 
Involved  -  several  million  cards  in  the  various  catalogs.  However,  this 
too  will  require  flexibility  on  the  part  of  the  people  Involved  and  adjust¬ 
ment  to  adapt  personal  techniques  to  working  with  the  radically  different 
punch-card  files. 

FUTURE  EFFECTS 

As  we  progress  more  deeply  into  the  planned  automation  program  there 
undoubtedly  will  be  great  ia^act,  both  positive  and  negative,  on  remaining 
ASTIA  associates,  which  can  not  be  fully  foreseen  nor  completely  assessed 
at  this  time.  Seme  of  the  possible  effects  are  that  more  people  will  be 
displaced  by  Data  Processing  equipment  and  reshuffled  into  other  positions. 
However,  the  adverse  effects  of  this  can  be  minimized.  If  new  opportunities 
for  Improving  ASTIA  service,  to  the  military  Research  and  Development  Community, 
are  diligently  sought.  It  Is  essential  that  a  balanced  perspective  be  retained 
by  all  concerned  to  prevent  permitting  AOPS  to  become  the  master  rather  than 
the  servant. 

One  of  the  most  interesting  aspects  related  to  future  effects  is  long- 
range  possibilities  for  a  basic  major  revision  in  the  Agency  mission.  ADPS 
may  well  open  the  door  for  evolution  into  a  true  information  handling  and 
evaluation  organization  instead  of  a  document  handling  and  evaluation  agency, 
as  at  present.  This  Is  brought  into  the  realm  of  practicability  by  the  vastly 


iQcreased  capability  for  processing  and  assimilatlog  infornatlon  which 
ADP  equipment  provides.  This  is  expected  to  become  increasingly  more 
feaaible  over  a  period  of  time  as  ADP  equipment  and  ayatema  are  Itqproved 
further  for  this  purpoae. 

From  a  philoaophical  atandpoint,  there  are  conalderable  plueea,  aa 
well  aa  alnuaea  relative  to  Human  Aapecta.  Ve  ahall  not  eliminate  human 
aapecta  or  humon  requirementa  for  acne  time  >-  a  long  time  in  the  future. 

In  fact;  thia  may  well  be  the  moat  critical  requireatent  in  the  near  future. 
The  long-range  Isplicatlona  for  agency  enployeea  generally  teem  promising 
on  the  whole.  Statistically,  a  relatively  small  number  of  eagtloyees  have 
been  adversely  affected  so  far.  However,  it  la  somewhat  difficult  for  ^n 
inulviuUal  to  bo  very  philosophical  about  statistics  or  the  long-range  pcitt 
of  view,  if  he  is  one  of  the  adverse  statiatlca,  or  is  even  uncertain  about 
his  personal  future. 


CONCLUSimS 

1.  The  laportance  of  thorough,  careful  and  deliberate  consideration 
of  all  plans,  schedules  and  decisions  related  to  ADFS  assessment,  installa¬ 
tion,  and  operations  phase-out/ in  cannot  be  over  emphasized. 

2.  The  hazards  of  over  acceptance  and  over  estimation  of  ADP3  capability, 
particularly  to  actually  reduce  personnel  requirements.  Justify  special  atten¬ 
tion  and  emphasis.  This  can  produce  gaps  in  an  otherwise  smooth  running 
operation.  The  hazard  can  easily  arise  as  a  result  of  uninhibited  natural 
enthusiasm  for  a  new  system  on  the  part  of  management  and  other  personnel. 

^1  I 

3.  Time  for  preliminary  preparation,  planning,  training  and  Indoctrinatli 
service  testing  <X  ADP  operation,  and  procedures  development  and  modification 
should  be  llbere^’y  scheduled  to  permit  adjustment  and  flexibility  when  necessi 
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Preoccupation  with  Setails  of  planning  and  installing  the  direct 
ADP  Syotca  should  not  be  permitted  to  obscure  the  attention  required  by 
related  affected  operations  to  develop  necessary  modifications  in  a  timely 
and  orderly  manner. 

5.  llie  training  and  indoctrination  program  for  the  ADPS  installation 
should  be  planned  to  cover  procedural  and  operational  changes  in  related 
areas  directly  concerned,  as  veil  as  in  the  direct  ADP  System. 

6.  Schedules  for  phase-out  of  manual  functions,  operation,  and 
particularly  personnel  should  be  carefully  examined  to  avoid  premature 
phase-out. 
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aginary,  the  intafral  cai*  bo  conaldered  aa  a  faynman  (ntefral.  Por 
certain  analytic  functtonala,  the  faynman  lategrai  la  aliOM  to  bo 
reduced  to  an  ordinary  Wiener  Integral.  (Author) 
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Chapter  5 

Building  an  Infonratlon  Retrieval  System 
by  Herbert  Rehbock 

During  our  preliminary  aurveys,  one  of  the  areas  in  ASTIA  which  was 
found  to  be  susceptible  to  electronic  computer  application  was  that  of 
Information  retrieval.  This  is  not  to  say  that  this  was  our  first  effort  to 
mechanize  Information  retrieval.  In  the  late  19to's,  the  possibility  of 
using  punch-card  techniques  was  explored.  Ihe  idea  was  abandoned  because 
of  the  inherent  limitations  of  punch-card  sorting  and  collation.  For  the 
next  few  years  other  possibilities  were  investigated  and  in  the  early  1950 's 
I  a  contract  was  ixiitlated  tdiich  resulted  in  the  "Unitem  System  of  Coordinate 

I  Indexing. "  It  was  believed  that  this  system  could  be  used  without  machines. 

I  However^  indexing  and  retrieval  of  a  collection  of  the  magnitude  In  excess 

,  of  200,000  reports  defied  mechanization  and  req,uires  an  Automatic  Data 

I  Processing  System.  In  ASTIA's  case,  it  means  an  electronic  computer  with 

magnetic  tape  input. 

It  may  well  be  vise  to  define  what  we  mean  by  information  retrieval 
since  it  conveys  a  different  concept  to  each  and  every  one  of  us.  Infoma- 
fciou  retrieval  for  ASTIA  is  the  recovery  of  Inforaatlon  from  the  technical 
reports  collection  when  a  req^iest  is  received  for  a  bibliography  on  a 
specific  subject  as  well  as  broad  areas  of  Interest.  Traditionally  this 
operation  has  been  performed  b>  searching  the  subject  heading  card  catalogs, 
a  manusd,  time-consuming  operation. 
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ALtbougb  it  vaa  qulclcly  realized  that  infozmation  retrieval  Is 
feasible,  very  little  guidance  could  be  obtained  from  either  the  published 
literature  or  from  personnel  conducting  the  prelljalnary  feasibility  study. 
ASTIA  was  on  Its  own.  IXirlng  the  early  considerations  we  defined  our 
objectives,  which  were  to  convert  the  AD  document  collection  of  approximately 
200,000  reports  to  a  machinable  retrieval  system,  and  to  develop  a  system 
of  Indexing  tens  suitable  for  automation.  A  group  was  fozned  within  the 
Document  Processing  Division  and  with  the  assistance  of  the  Rsseazch 
Requirements  Officer  and  the  Automation  Project  Officer  Ideas  wire  discussed 
on  how  the  project  could  be  approached.  A  multitude  of  Ideas  was  brou^t 
forth,  discussed,  analyzed  and  discarded.  One  factor  became  apparent. 

ASTIA  had  at  Its  disposal  two  systeiss  of  subject  matter  approach.  One,  the 
traditional  subject  heeuUngs,  and  two,  the  Uniterm  system.  By  1959#  the 
subject  heading  system  numbered  over  70,000  headings  and  they  had  served 
in  a  manual  system  with  a  proven  degree  of  success.  Uniterm  (single  word 
headings)  had  been  assigned  since  1953  to  each  report  and  those  along  with 
the  subject  headings  were  printed  oc  the  catalog  cards.  It  was  with 
automation  In  mind  that  the  Uniterm  program  was  pursued.  Ihere  was  an 
apparent  ease  with  which  uniterms  could  be  manipulated  Into  machine  language, 
and  their  retrieval  at  compUahed  by  coordination  or  collation  of  related 
terms.  An  additional  advantage  was  that  the  unlterms  were  selected  frca 
the  actual  docusmnt,  thus  Imparting  an  authoritative  character  to  the 
terminology  as  used  by  scientists  euid  engineers. 

As  the  realities  of  automation  were  faced  In  our  discussion,  it 
became  obvious  that  neither  the  subject  headings  nor  the  unlterms  answered 
the  requlremoits.  Botn  had  much  to  offer,  but  there  was  ouch  to  be  desired 
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in  the  arrangeaent  of  the  subject  headings  and  uiiitezms,  the  clarification 
of  semantics,  the  elimination  of  synonymous  terminology,  and  the  submergence 
of  obsolete  tenas.  What  was  really  needed  was  a  dlctionaiy  of  machinable 
retrieval  texms  suitable  for  (a)  assignment  of  retrieval  terns  to  the 
documents  In  the  collection,  and  (b)  a  tool  for  ASTIA  customers  for  reference 
and  look-up  of  terms  used  when  requesting  a  bibliography  on  a  specific 
subject  matter.  We  decided  to  call  the  dictionary  the  'Shesaurus"  and 
the  retrieval  teima  ''Descriptors". 

Our  first  actxial  step  towards  this  develojuent  of  a  thesaurus  of 
scientific  and  technical  descriptors  was  an  effort  to  overhaul  the  "Subject 
beading  List".  ?rlnclpal  headings  were  divorced  from  their  subdivisions, 
and  the  list  was  reduced  from  70,000  to  8,300  main  headings,  modifiers 
such  as  L-band  and  X-band  were  separated  from  the  male  headings.  Sub¬ 
divisions  numbering  6^0  were  reviewed  and  refined  thereby  eliminating  130 
of  these  subdivisions  as  being  no  longer  useful.  This  first  step  left  us 
with  a  total  of  sll^.tly  more  than  9,000  headings. 

We  had  established  a  body  of  descriptors  "authoritative"  in  character 
because  they  came  initially  from  the  reports  processed  by  ASTIA.  To 
define  these  descriptors  and  to  give  depth  of  retrieval  to  the  Thesaurus, 
scope  notes  were  developed  showing  what  the  descriptors  Included,  what 
they  were  related  to,  or  what  they  are  limit  '  to.  This  editorial  exercise 
reduced  synonyms,  subordinated  and  submerged  other  terms,  and  paxnlttcd 
a  further  reduction  in  the  number  of  descriptors  *1crM  9,000  to  a  little 
less  than  1,000  units  of  Information.  A  representative  portion  of  the 
Thesaurus  Is  shovr.  in  i^ppendlx  I. 
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Gaining  a  point  of  entry  Into  7,000  alphabetically  arranged 
descrlptorB  waa  the  next  problem  which  faced  us.  Certain  accommodating 
tools  had  to  be  developed  for  use  by  both  the  subject  analyst  and  the 
reference  and  retrle'.'al  operation.  Check  points  and  guidelines  for  quick, 
easy  consultation  u«re  needed  at  both  the  input  and  output  side  of  the 
storag  and  retideval  program.  The  organizational  structure  of  the 
Scientific  Analysis  Branch  seemed  to  provide  a  tailor-made  answer.  Here, 
our  dey  by  day  processing  of  reports  is  subdivided  into  major  areas  of 
several  organizational  segments  dealing  In  specific  scientific  disciplines. 
We  decided  to  arrange  the  descriptors  into  related  groups  bringing  such 
information  elements  as  "hydrazine,  borohydrldea,  liquid  oxidizers",  etc. 

itogether.  Furthermore,  it  was  decided  that  a  descriptor  should  appear 
oily  in  one  group  and  in  that  group  where  the  primary  uclentiflc  or  techni¬ 
cal  relationship  is  established.  This  task  was  accomplished  by  the  chiefs 
of  the  scientific  sections  and  other  key  personnel  of  the  Branch  who  sorted 
and  arranged  the  descriptors  now  in  fora  of  a  deck  of  pimch  carde. 
Considerable  discussion,  reshuffling  of  punch  cards  and  transferring  of 
descriptors  frcaa  one  group  to  another  occurred.  Finally,  the  groups 
called  schedules,  were  conpleted  foraing  a  distinctive  display  of  related 
descriptors.  Reanalyzie  of  each  group  fozaulated  a  name  for  each  schrdula 
enccBpassing  items  such  ae;  Mechanics,  Space  Propulsion,  Pest  Control 
and  Inhibiting  Agents.  Schedules  were  arranged  alphabetically  and  assignad 
sequential  uuabers.  A  total  of  schedules  developed, of  which  four  are 
general  In  oature.  A  sa^le  schedule  is  shown  in  Appendix  II. 

At  last  wa  had  rsacbed  a  point  wbers  use  could  be  mad#  of  a  long  and 

i  ! 

tedious  undartaking.  retrieval  terms  (descriptors)  had  to  be  assigned  to 


200,000  AD  document*.  Originally  ASriA  had  planned  to  develop  the 
Thesaurus  In  house  and  to  contract  for  the  assignment  of  descriptors  to 
be  perfoimod  by  a  coanerclal  organization.  Two  ccmpanles  shoved  Interest 
in  the  project  but  sever  submitted  proposals  or  estimated  cost.  ASTIA 
found  itself  in  the  position  of  a  necessary  "in  house"  Job  idilch  must  be 
performed  without  an  appreciable  Increase  in  personnel  strength.  An  appre 
elation  of  the  magnitude  of  this  effort  can  be  pictured  by  conpazlng  the 
fact  that  the  desczii  yor  assignment  mist  be  ccoipleted  in  seven  months, 
whereas  the  original  analysis  by  means  of  subject  headings  and  unlteziu 
took  seven  years.  Eers  was  "data  clean-up"  to  the  nth  power. 

Before  tackling  the  idiole  project,  we  spent  some  time  on  test  assign¬ 
ment  of  descriptors  to  develop  concepts  and  establish  soses  systsoatic 
procedures  for  assignment.  Several  flaws  were  recognized  and  steps  taken 
to  overceme  the  deficiencies.  The  first  one  was  the  ({uestlon  on  how  to 
atzaln  some  degree  of  consistency  in  retrieval  tea  assignsient  when  23 
different  people  analyze  aports.  Has  the  analyst  covered  the  subjet^t 
matter,  the  eqjuipnent,  methods,  asults,  stc.t  An  analysis  of  aferencs 
questions  in  texsu  of  tbs  foregoing  and  other  elsoeants  will  surely  MSist 
in  selecting  the  pertinent  descriptors  for  rsftrieval  purposes.  An  actual 
check  list  was  developed  and  is  a*  follows: 

CHBCK  liar  TOR  ASSIGHMEWT  0?  BBTHIEyAL  TEIW3 

1.  Subject  (What  was  studied,  investigated,  tested,  conqpiled,  researched) 

2.  How  Was  the  Subject  TreatedT  (Analysis,  tests,  design,  producticn, 
computations,  theozy,  specifications,  operations,  processes) 

3.  What  Are  the  Physical  Factors?  (Mechanical  properties,  physical 
properties,  ehKical  effects,  biological  factors) 
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.  Equliment  or  MetDcd  Was  Used  to  Support  the  Research  or  Investigation? 


(Spectrum  analyzers^  oscilloscopes,  Charpy  V-Notcb  test  equipment) 

5.  Where  or  Under  What  Environment  Was  the  Research  Acecmpllshedt  (Upper 
atmosphere,  arctic,  sub-surface,  location  If  geographic  or  foreign) 

Information  (Open-ended  Tenns).  (Project  names, 
military  symbols,  trade  names,  Marh/Mod  numbers,  AR/numbers,  etc. ) 


Oiis  check  list  was  not  expected  to  answer  all  of  the  possible  conditions 
which  may  be  encountered,  but  it  does  standardize  assignment  of  retrieval 
terms. 

In  the  check  list  we  mentioned  "open-ended  terms".  Here  was  another 
area  which  had  to  be  considered  before  full  scale  assignment  of  retrieval 
terms  would  be  attempted.  There  Is  In  the  military  and  commercial  research 
a  body  of  symbols,  ncaaenclature,  code  and  popular  names  which  permit  an 
entry  point  into  a  system  as  long  as  the  information  Is  recorded.  Ground 
rules  were  established  for  format  of  the  open-ended  terms  and  the  manner 
in  which  they  were  to  be  assigned.  Ibese  terms  were  called  open-ended 
terms,  because  they  will  not  appear  In  the  Thesaurus  or  in  any  of  the 
schedules,  lliey  permit  considerable  freedom  for  establlsh.ing  retrieval 
points  where  Iheeaurus  control  is  not  considered  essential.  In  many  cases 
the  open-ended  terms  are  stated  in  different  ways,  but  they  pertain  to 
the  same  equipment.  This  Is  not  always  apparent  when  the  report  is 
analyzed.  For  the  computer  the  Information  Is  pulled  together  by  assign¬ 
ing  one  code  number  to  terms  of  synonomous  meaning.  Furthermore,  this 
secondary  system  allows  for  the  use  of  classified  terms,  thus  keeping  the 
'Ihesaurus  an  unclassified  scientific  and  technical  descriptor  arrangement. 
With  the  addition  of  "open-ended  terms"  to  the  descriptors  we  began  to 
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refer  to  the  total  system  as  "retrieval  terms". 

Up  to  this  point  in  time  everything  done  for  the  retrieval  system  had 
been  slanted  towards  alphabetical  key  punch  operation.  Since  the  key 
punching  operation  was  to  be  performed  by  a  contractor,  serious  considera¬ 
tion  had  to  be  given  to  cost.  Here  was  an  opportunity  to  prepare  the 
descriptors.  Such  a  system  was  developed  by  taking  the  alphabetic 
print -out  of  descriptors  and  assigning  numerical  codes  in  sequential  order. 
A  spread  of  1000  between  descriptors  introduces  flexibility  into  the  syaten 
with  a  view  towards  future  additions  and  revisions.  (Ap'^endix  III) 

Necessary  print-outs  shoving  schedule  numbers,  descriptor  codes,  and 
descriptors  were  provided  and  full-scale  cdnverslon  of  the  200,000  reports 
commenced.  When  a  descriptor  is  assigned,  the  schedule  number  to  ^Ich  it 
belongs  will  be  shown.  The  purpose  of  this  is  to  prepare  cumulative  indexe 
for  the  Technical  Abstract  Bulletin  (TAB).  Although  the  first  cumulative 
index  lAlch  ASTIA  will  prepare  by  means  of  the  computer  will  be  arranged 
alphabetically  by  descriptors,  it  is  feasible  to  issue  future  Indexes 
grouped  by  schedules,  thus  shoving  related  Infoimatlon  in  consolidated 
areas. 

The  292  schedules  and  their  related  descriptors  proved  to  be  an 
adequate  tool  for  assignment  of  retrieval  terms,  but  something  else  was 
needed  to  guide  a  user  of  the  Thesaurus  to  the  schedule  where  the 
descriptors  of  importance  to  him  are  located.  Ac  analysis  of  the 
schedules  shoved  a  remarkable  relationship  of  certain  schedules.  We 
grouped  these  related  schedules  and  finalized  an  arrangement  of  19 
fields  ranging  from  Aeronautics  thru  Space  Technology.  Each  major  field 
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la  given  a  name  and  below  axe  listed  the  acbedulea  related  thereto. 
(Appendix  IV) 

Testing  of  a  program  as  has  been  outlined  is  a  hl^ily  desirable 
feature.  However,  for  such  an  exercise  sufficient  material  must  be 
available  for  computer  Input,  nua  was  not  the  case,  and  therefore  it 
was  decided  to  teat  by  rather  crude  methcds  the  validity  of  descriptor 
assignment  and  retrieval.  IStis  was  accoaqpllahed  In  two  ways.  ASTIA  bad 
prepared  a  bibliography  on  ‘^o-Astronautlcs"  In  February  19^8  which 
consists  of  approximately  1100  unclassified  entries.  We  converted  these 
catalog  cards  to  descriptors  so  that  tests  by  the  cosqniter  can  be  run. 

Our  second  method  was  to  have  personnel  of  the  Bibliography  Branch  and 
the  Scientific  Analysis  Branch  determine  lAat  descriptors  they  would 
actually  assign  or  retrieve  In  order  to  fulfill  a  specific  bibliographle 
request,  nie  exercise  was  conducted  under  controlled  conditions  so  that 
no  information  would  pass  from  one  group  to  the  other  as  tax  as  the  test 
bibliographies  were  concerned.  It  was  gratifying  to  note  the  excellent 
correlation  of  assignsMnt  and  retrieval.  Ws  vers,  ro  to  speak.,  trans¬ 
mitting  on  the  seme  frequency. 

Actual  operation  of  the  ccaq^ter  for  information  retrieval  is  planned 
for  1  July  19&).  To  this  end,  ASTIA  Is  presently  engaged  in  developing 
the  program.  At  present  we  conteqlats  an  initial  search  by  an  average 
of  six  deseriptom  followed  by  several  sub-routines.  _ 

Ihere  remains  the  major  task  of  getting  the  Thesaurus  into  print. 

By  February  19^0  the  Thesaurus  bad  been  edited  for  the  third  tljae  and 
we  frose  the  design.  Key  punching  was  started,  accaqwnled  by  eaustant 
verification  and  editing  of  lunqh  cards,  (tar  progrmers  have  developed 
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a  program  for  tha  computer  ao  that  the  M^-epeed  printer  will  present  us 
with  a  master  copy  for  photo -reproduction  and  subsequent  quantity  printing 
Imyout  of  the  Inesaurus  vlU  be  first  by  the  19  fields  and  292  schedules, 
no*-  cnlled  groups,  to  be  followed  by  the  descrlFtors  eurranged  alphabetical 
and  accompanied  by  their  scope  notes  and  related  terns.  Introduction  and 
Foreword  are  In  preparation,  and  the  target  date  for  publication  Is  May 

i960. 

In  suBsaarlzing  the  project  X  would  like  to  restate  the  primary 
objectives  of  ASTlk  In  building  an  information  retrieval  system  suitable 
for  computer  application. 

1.  Reduce  the  time  required  to  prepare  bibliographic  and  reference 
inquiries. 

2.  Improve  quality  of  information  services. 

3.  Computer  prepared  cumulative  indexes  for  the  Technical  Abstract 
Bulletin  (TAB). 

4.  Eliminate  catalog  card  printing  and  maintenance. 

3.  Present  ASTIA  customers  with  a  reference  tool  to  our  collection 
by  means  of  the  "ASTIA  Ihesaurus  of  Descriptors". 
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Theaaurua  of  A3S1A  Deacrlptora 


Audiometers 

(Medical  Equlpeoent) 

Also  See :  Hearing 

A’idiometry 

(Medical  Procedures) 

Also  See :  Hearing 

Auditory  Acuity 
(Hiyslology) 

Auditory  After>images 
(Hiyslology) 

Also  See:  Auditory  Uluslocs 

Auditory  Illusions 
(ayaiology) 

Incl:  Agl 

Audio -gyral  Uluslons 
Also  See:  Auditory  After-Images 
Fsychoacoustlc  s 

Auditory  Perception 
(Hiyalology) 

Also  See:  Pitch  Discrimination 

Auditory  Signals 

(Sound  and  Acoustics) 

Also  See:  Sonar  Signals 

Sound  Generators 

Auditory  thresholds 
(Physiology) 

Incl :  Binaural  Ihresholds 
Monaural  Ihresholds 
Also  See :  Deafness 

Augers  use  Earth  Augers;  Ice  Augers 

Aureomycin 

(Drugs  and  Biologlcals) 

Also  See ;  Antibiotics 

Aurorae 

(Astronomy) 

Incl:  Australis 
Borialis 

Auruffi  use  Gold 


Austenite 

(Metallurgy  (General)) 

Also  See :  Iron 

Phase  Transition 
Steel 

Transformations 


Appendix  I 


4- 


Descriptors  groups  (Schedules^ 


1  4cciaents 
17000  Accidents 

150000  Sea  Rescues 

60 (000  Aviation  Accidents 
1766000  Disasters 
1335'000  Drowning 
1851000  Dust  Explosions 
2788000  Hazards 
3529000  Low  Visibility  Driving 
3960000  Motor  Accidents 
551^*000  Sea  fescues 
6073000  Survival 

2  Acoustic  Detection 

^1500  Acoustic  Detectors 
50000  Acoustic  fenges 
1862000  Early  Warning  Sonar 
298^000  Hydrographic  Sonar 
2991000  Hydrophones 
5^83000  Scanning  Sonar 
5796000  Sonar 
5799000  Sonar  Beacons 
5750000  Sonar  CbeLrts 
5750500  Sonar  Domes 
5751000  Sonar  Equipoient 
5759000  Sonar  Projectors 
5756000  Sonar  fecelvers 
5759000  Sonar  Targets 
5762000  Sound  Bearing  Finders 
5766000  Sound  Ranging 
6604000  Underwater  Sound  Equipment 

6605000  Underwater  Sound  Generators 

3  Acyclic  Compounds 

35000  Acetylenes 
298000  Aliphatic  Coc;pounJ8 
267000  AUenes 
918000  Bromocazbons 
997000  Butadienes 
998000  Butenes 
952000  Butanes 
1038000  Carbon  Tertrachlorlde 
1190000  Chlorocarbons 
1195000  Chloioprenes 
1610000  Decenes 
2090000  Ethanes 
2101000  Ethylenes 
2390000  fluorocarbons 
2761000  Balocarbons 
2655000  Heptances 
2862000  Heptanes 
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93 

1000 

Abaca  Fibers 

23 

1500 

Abdomen 

6 

2000 

Ablation 

223 

3000 

Abnonoal  Psychology 

217 

4000 

Abrasion 

I4l 

5000 

Abrasive  Blasting  Machines 

56 

6000 

Abrasive  Coatings 

217 

7000 

Abrasives 

187 

8000 

Absorption 

71 

9000 

Abstractlxig 

73 

10000 

Abvindance 

204 

11000 

Acarlctdea 

148 

12000 

Acceleration 

268 

13000 

Acceleration  Tolerance 

200 

14000 

Accelerators 

11 

15000 

HC  c  roiiM?  oe  X  B 

223 

16000 

Acceptability 

1 

17000 

Accidents 

214 

19000 

Acepleladylene 

14 

20000 

Acetaldehydes 

88 

21000 

17 

22000 

Acetamides 

87 

23000 

Acetates 

189 

24000 

Acetic  Acids 

24 

25000 

Acetic  Anhydrides 

31 

26000 

Acetobacter 

19 

27000 

Acetolsctic  Acid 

135 

28000 

Acetones 

193 

29000 

Acetonitriles 

135 

3000. 

Acetophenones 

190 

31000 

Acetyl  Hadicals 

53 

32000 

Acetylation 

15 

33000 

Acetylcholines 

50 

34000 

Acetyleiw  Derivatives 

3 

35000 

Acetylenes 

203 

36000 

Achievement  Tests 

201 

37000 

Achlorhydria 

207 

38000 

Acid  Base  Bquilibrlua 

201 

39000 

Acidosis 

fl.06 

40000 

Acids 

78 

41000 

Acoustic  Decoys 

2 

41500 

Acoustic  Detectors 

249 

42000 

Accustic  Filters 

100 

43000 

Aco'jstip  Ihses 

249 

44000 

Acoustic  Homs 

249 

45000 

Acoustic  Images 

249 

48000 

Acoustic  Impedance 

249 

47000 

Acoustic  '  eulation 

165 

48000 

Acoustic  twies 

100 

49000 

Acoustic  Proximity  Devices 

2 

50000 

Acoustic  Manges 

279 

51000 

Acoustic  Torpedoes 

274 

52000 

Acoustic  Waveguides 

249 

53000 

Acoustics 
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38 

44 

66 

98 

(132 
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(144 

(162 

(169 

(199 

(210 

(221 

(222 

(284) 


(3 

(13) 

(14) 

(15) 

(17) 


Aerodyntunic  Configurations 
Aerodynamics 
Aircraft  Accessories 
Aircraft  Categories 
Aircraft  Contrcl  Kqul^okent 
Aircraft  Instru&ents 
Aircraft  Structures 
Balloons 
Bombers 

Control  Surfaces 
Flgbters 

Guided  Missiles  or  Missile  Belated 

Jettlsonable  Equipment 

landing  Gear 

Parachutes 

Propellerli- 

Bssearch  Flcines 

Special  Aircraft  Features 

Special  Purpose  Planes 

Bio-scnwcK 


Aqihihlans  and  Reptiles 

Blochaalstry 

Biology 

Birds 

Carbohydrates 

Sasymas 

Food 

Insects 

LLpids 

Namls 

Marins  Biology 

Microorganisms 

Mycology 

Parasites 

Plants  (Botany) 

Proteins 

Protosoa 

Vitamins' 

CHBCESTHT 


Acyclic  Compounds 
Alcohols 
Aldehydes 
Alkaloids 

teldss 
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Chapter  6 

Impact  of  Automatlcn  on  the  Organizational  Structure  of  ASTIA 

hy  H.  W.  Mllei 


Dm  preceding  papers  have  dlacueaed  prlaMrlly  vhat  the  coiq)uter  la  doing 
for  ASTIA.  Dm  following  aad  final  paper  vlU  deacrlhe  our  plans  fur  the 
future.  Tbe  pun^ae  of  this  pa^or  la  not  to  continue  to  dlaouaa  vhat  the 
counter  can  do  for  us  hut,  pertuqps  aore  l^ortantly  vhat  tbe  computer 
la  doing  to  ua. 

Organizationally,  Automatic  Data  Processing  vaa  first  assigned  to  the 
Management  Division  as  the  Data  Processing  Branch.  This  Division  also  had 
the  responsibility  for  management  analysis,  the  progracning  and  planning 
function,  management  engineering,  financial  management  and  statistical 
services.  The  Data  Processing  Braincb  vas  established  in  July  19^9,  approx¬ 
imately  seven  months  before  the  computer  vas  Installed  and  operational.  Man¬ 
ning  of  this  branch,  which  now  consists  of  2k  persons,  began  Immediately.  .*s 
mentioned  before,  tbe  manning  of  this  branch  ws  accomplished  primarily  by  re 
assignment  of  personnel  within  ASTLA.  A  "phase  out"  study,  e  "[ileted  In  Octr. 

identified  positions  associated  with  automation  that  wou^d  no  longer  be 
necessary.  The  "phase  out"  study  struck  horizontally  across  the  organization 
In  the  Docusant  Processing  Division,  eliaioation  of  the  Catalog  MaintanaxMe 
Section  was  plannsd  and  the  descriptive  cataloging  activities  ars  being 
streamlined.  The  entire  Verification  Branch  of  the  Cuatoaer  Service  Divlsioi 
was  affected  and  the  Identiflcatlam  Seetlco  of  the  Search  Branch  is  scheduled 
for  reduction  as  soon  as  the  coBversloo  from  a  card  configuration  to  a  tape 
configuration  occurs  la  July  i960.  Toe  Inventory  Control  Unit  In  ths 
Storage  Section  has  also  been  eliminated.  At  this  momsnt  the  Reproduction 
Division  Organisation  remains  Intact}  however,  ADP  ham  dramatically  changed 
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tb*  ehakr«et«r  of  tbt  functiouo  porforaod  by  this  dlvl>>’ca.  ladtxoa  to 
tho  Tbehalcal  Abitraet  BuUotln  viU  nov  b*  pr«pox«d  witoHitloally  by 
tho  coa^tor  wl  it  It  pltaatd  that  tht  t«xt  of  tbt  buUatla  will  bt 
preparvd  by  tba  titt  of  punehtd  ptptr  tape  In  tbt  Copy  Praparatioa  Stotloo. 

Ironically,  gradual  'pbaat  out"  of  partooacl  in  tbtaa  funetloea  and 
raaatlgnBtnt  of  ptraoontl  into  tbt  Data  Proettaing  Branch  oeeuroad  at  a 
tint  vbtn  tbt  Agency  vat  dlrtcttd  to  rtduot  tbt  matmT  of  ptraonntl  on 
board  at  of  30  June  i960  bteautt  of  budgttary  and  ptraoontl  llaitationa. 
Portunattly,  ASTIA'a  Mantgentnt  laprovaBtnt  Progran  vat  beginning  to  pay 
divldenik  through  li^roved  production  recordt  achieved  through  iaproved 
aethoda  and  proeedurta.  Tbt  Ij^act  of  data  clean-up  ajod  fila  convartion 
in  antlcipatloo  of  autoaation  baa  reaulted  in  inereaaea  in  productivity 
ratea  in  thoaa  functiooa  not  being  autoaated.  In  other  vorda,  the  aanago- 
aent  of  ASTIA  attested  to  get  ita  houae  in  order  concurrent  vlth  naJclng 
plana  for  autonatloo  of  tba  Agency.  So  eucoaaafnlly  bait  the  iaprovananta 
been  accoapliahad  that  tba  aerviee  tine  objeetlvea  expxeaaed  la  our 
feaaibility  atudy  (Septeaber  19^6)  wart  alaoat  achieved  prior  to  autonatloo. 

Ttm  Agency  hat  five  Regional  Offlcea  located  at  Rev  York  City,  Bav  York; 
Dayton,  Ohio;  Loo  Angelea,  California;  San  Franciaco,  California;  and 
Waahingtoo.  Tbaoe  Reglooal  Offlcea  nov  provide  decentraliaed  reference 
aerviee  to  the  Reoearch  and  Developnent  Coaamlty  authoriaed  to  uae  ASTIA'a 
aervicea  in  the  above  localea.  The  reference  aerviee,  avgiiable  to 
vlaitora  to  theae  Reglooal  Offlcea,  under  the  aannal  ayaten  did  not  contain 
the  lateat  aclentlflc  infomatlon  available  in  the  Agency.  Thia  la 
becauoo  the  reference  aerviee  vaa  baaed  on  card  cataloga.  A  docunent 
cataloged  today  veuld  not  be  covered  in  reference  vork  until  it  had  gone 
through  all  the  proceaaing  vhlcb  la  required  to  put  catalog  earda  in  the  file. 
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By  eontrut,  tba  i«fai«no*  Mrviea  prorldad  by  •utOMtloo  vlU  by -pus 
card  catalogs.  As  a  rssiat,  reports  vlU  b«  rsprsssatsd  In  rsfersnea 
work  vlthln  two  wuks  after  they  are  cataloged,  u  opposed  to  a  lag 
froa  four  to  six  aoaths  In  the  systen.  Elininatlon  of  card  catalogs 

raeoves  the  souroa  trem  Beglooal  Offices  upon  which  scientists  could  go 
and  obtain  lassdlate  reference  urrlee.  Consequently,  autoaatlon  bu  had 
the  effect  of  centralising  our  reference  service  that  ms  fonsrly 
available  on  a  decentralised  buis.  rurthenore,  our  custaaers  will  be 
provided  with  eumilative,  quarterly  and  snntial  indexes  to  our  Tbchnical 
Abstract  Bulletin  (being  aade  poesible  by  eni  iiiioo)  whiuii  will  eahawm 
their  reference  capability  in  their  own  office. 

An  interaction  that  will  occur  u  a  result  of  ■echasdsed  infonaation 
retrieval  Is  the  relationship  of  personnel  in  our  Scientific  AntJLyslii 
Branob  with  parscnnel  in  our  Search  Branch.  Mr.  Behbock  .discussed  our 
infomation  retrieval  systen  which  wu  designed  for  autonatic  subject 
control  of  our  vut  store  of  scientific  Infonaticn.  Scientific 
Analysis  Branch  concerns  itself  with  the  input  side  of  the  Informtlon 
in  this  systen,  and  the  Search  Branch,  the  output  side,  with  the  scientist 
asking  fur  the  reailts.  In  the  final  analysis,  tbs  value  of  the  organlutlon 
to  the  nilitary  Research  and  Developaent  Couunlty  will  depend  on  tbs 
Agency's  ability  to  produce  the  product  or  infomation  needed  by  our 
scientific  coaeauxlty.  Soae  thought  oust  be  given  to  the  integration  of 
these  two  units,  if  not  organlutlcnally,  at  least  the  aental  processes 
Involved  In  bow  a  scientist  asks  for  infomation  and  the  detemination 
if  the  Agency  has  described  that  infomation  la  the  seas  teralaology,  so 
that  an  inquiry  to  the  ooivuter  wlxl  produce  the  desimd  msults. 
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Another  interection  that  vlU  be  beneficial  aa  a  reault  of  autoaation 
la  the  Infomation  obtained  by  the  Data  Proceaaing  Branch  regarding  the 
categoriea  of  inforaatlca  aoat  heavily  in  deaand  vitb  the  actlvltlea  of  the 
Receiving  and  Selection  function.  A3!1A,  currently  by  a  Joint  Aroy,  lU^vy, 
and  Air  Force  regulation^  receivea  ten  coplea  of  each  aclentiflc  report 
produced  by  the  ellitary  R&D  Cowunity.  Obvioualy,  the  deaand  for  theae 
doexaaents  Ic  not  in  the  aaae  ratio  aa  they  are  received.  The  coaputer 
ahould  be  able  to  indicate  the  incident  rate  of  requeata  for  docuaenta 
by  categoriea,  and  peraonnel  in  the  Receiving  and  Selection  Function  could 
requeat  categoriea  of  doctuoenta  having  the  greateat  demand  in  larger 
quantltlea  than  ten.  nw  reaponaibiUty  for  determining  when  the  agency 
ahould  requeat  quantitlea  of  docuaenta  in  exceaa  of  ten  reata  with  the 
Chief  of  the  Raeeiving  and  Selection  Function  vho  now,  intuitively  aaJeea 
theae  decialcna.  niia  type  of  a  deciaion  under  an  autoaexted  operation 
ahould  be  made  only  after  a  correlation  analyala  haa  been  aade  of  the 
information  provided  by  the  coaqmter.  However,  the  Chief  of  the  Receiving 
and  Selection  Function  haa  a  aelentlfie  background  and  not  a  atatiatieal 
background;  conaequently,  atudiea  cf  thla  type  ahould  be  aade  by  qualified 
peraonnel  in  the  Plana  and  Analyaia  Branch. 

Another  exaaq)le  of  how  the  co^^uter  ia  affecting  the  organisational 
atructure  of  the  Agency  ia  the  change  of  reaponaibiUty  for  making  the 
deciaion  to  pre-atock  a  dccuaent.  In  the  annual  ayatea,  aomeone  in  the 
Reproduction  Divlaion  would  decide  that  aince  there  were  multiple  requeata  for 
a  document  they  ahould  reproduce  X  number  aore  than  currently  requeated. 
Formulae  devdbped  by  1.-.  the  ncprodusticr.  Divlaion  will 

determine  "How  aucb"  of  an  Itea  ia  to  be  reproduced  end  "When"  it  is  to  be 
reproduced  for  the  majority  of  requeata.  However,  exceptions  to  the 
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forwolae — and  there  will  be  exception8--viii  have  to  be  individually 
evaluated.  Who  will  make  these  evaluations?  Personnel  In  the  Heproduction 
Division  or  someone  who  can  ascertain  what  has  effected  the  inventory 

r 

balance  for  particular  documents  and  hov  these  effects  have  taken  place. 

When  the  computer  had  been  operational  less  than  tvo  months  it 

was  apparent  that  cur  day-to-day  contact  with  our  users  is  our  most 

critical  and  pressing  problem.  One  of  our  siiqple  problems  is  the  fact 

that  our  users  still  use  a  letter  of  trsnsmittal  for  requesting  documents. 

This,  by  itself,  is  no  problem;  but  they  invariably  staple  from  five  to 

ten  requests  (punched  card  forms)  to  the  letter  of  transmittal,  llie 

punched  card  request  form  should  state  that  customers  are  not  to  staple 

or  mutilate,  them  in  any  way.  These  forms  are  pre-punched  with  a  user 

code  for  each  individual  customer.  Some  users  exhaust  thelr|supply  and 

borrow  punched  cards  from  other  users.  Since  there  is  no  neime  or  address 

on  these  cards,  because  they  are  identified  only  by  the  established  user 

code,  you  can  lasgine  «.i>at  happens  when  they  borrow  punched  cards  from 

soBKone  else.  These  are  but  a  few  of  the  myriad  probleaa  that  automation 

in  its  initial  stages  has  brought  to  tha  Agency.  At  the  present  time, 

only  personnel  who  are  intimately  faadllar  with  the  operations  of  the 

entire  Agency  and  Automatic  Data  Processing  intricacies  are  able  to 

analyze  a  problem  aituatlon  arising  from  the  change  in  our  procadurea. 

To  thla  extent,  personnel  from  the  Data  Processing  Branch  have  been  Involved 
1 

v.kth  aetivltiea  of  our  Customer  Relations  Staff.  Tha  Cuatomer  Relations 
Staff  vaa  establlsbsd  to  handled  customer  sanrice  probleca  at  the  staff 
level  Instead  of  the  eveiry  day-ta-day  operational  type  probleaa.  At  the 
praaant  time,  there  is  no  one  nctlvlty  charged  with  tha  re^nslblllty 

i 

of  the  day>to-day  probleaa  that  aaea  to  bo  Incrsaalng  dally. 
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As  can  be  seen.  Automatic  Data  Processing  has  had  vide  spread  effects 
on  the  organisational  pattern  of  KSIlk.  Managenent  vlll  have  to  cone  to 
grips  with  these  changes  now  and  for  sooe  tliae  to  cow.  It  can  be  said 
that  the  coi^uter  has  cut  across  organisational  Unas,  reducing  layers  of 
■anageasnt  and  consolidating  functions.  The  eoevuter  fits  Into  an  Integrated 
systea,  the  application  of  which  includes  autoastic  request  validation, 
autosatle  Inventory  control,  coa^lete  and  accurate  accountability  for  both 
classified  and  unclassified  docuaents,  aschanlsed  Index  preparation  for 
the  Technical  Abstract  Bulletin,  automatic  duplication  check  for  Incosdng 
docusunts,  automatic  Identification  of  docusmnts  requested  without  reference 
to  specific  ASTIA  catalog  mmbers,  mechanized  reference  and  bibliography 
service,  and  lastly,  aanagMsent  information  never  before  available. 

In  all  the  above  applications,  the  source  Inforaatlon  obtained  by 
our  doeximsnt  processing  personnel  Is  used  over  and  over.  The  basis  of 
the  existing  structure  Is  departaentallsatlon.  With  Automatic  Data  Pro* 
cessing,  these  functions  will  all  be  performed  In  one  place  and  the  reason 
for  the  various  activities  Is  eliminated.  One  solution  Is  to  push  the 
various  activities  together,  reducing  the  nimber  of  sections  and  branches 
as  functions  are  changed.  PWwer  layers  of  adsdnlstratlon  should  result 
as  there  will  be  fewer  sections  and  branches  to  be  supervised  and  coordi¬ 
nated.  This,  I  believe,  will  have  a  dlstathlng  lapact  on  some  adminis¬ 
trators  since  position  and  pay  In  Civil  Service  Is  based  to  some  extent 
on  sxtpervislon  and  responsibilities.  Beorganltation  nay  well  revolve 
around  the  Automatic  Data  Processing  Branch.  ADP  In  ASTIA  baa  three  func¬ 
tions:  (l)  Autaaatlan  of  the  business  type  operation,  (2)  Inforaatlon  re¬ 
trieval  and,  (3)  Providing  aanageaent  type  data.  The  computer  will  aake 
possible  the  combination  of  probleas  that  are  alike  for  blanket  deeislans 
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and  the  separation  of  prohlems  that  are  different  for  Individual  decisions j 
vhlch  encourages  the  application  of  the  most  effort  and  emalysls  to  the 
Items  vhlch  are  Important,  and  of  the  least  to  those  items  vhlch  are  not 
so  Important. 

The  many  changes  occurring  should  enhance  and  Increase  the  vorkload 
of  management  personnel  through  the  develoj^nt  of  operational  prograias  foi 
Command  objectives,  analysis  and  evaluation  of  operational  data,  and  the  pc 
trayal  of  progress  tovard  these  Command  objectives.  A  quotation  form  James 
March  and  Herbert  A.  Simon's  book,  "Orgaiiizatlons”,  I  believe,  demonstrates 
this  point. 

What  determines  the  type  of  activity  that  mesbers  of  an 
organization— and  here  ve  are  particularly  concerned  vlth 
SMsbers  at  a  relatively  responsible  level— engage  Int  Ve 
can  cite  tvo  factors  that  affect  the  propensity  of  organi¬ 
zation  Biesbers  to  engage  In  an  activity.  First,  the  greater 
the  explicit  tljse  pressure  attached  to  an  activity,  the 
greater  the  propensity  to  engage  In  It.  The  stimulus  of 
deadlines  tends  to  direct  attention  to  some  tasks  rather 
than  others.  Second,  the  greater  the  clarity  of  goals 
associated  vlth  an  activity,  the  greater  the  propensity  to 
engage  In  It.  It  Is  easier  to  attach  revards  and  penalties, 
lntj>rcal  as  veil  as  external,  to  completion  of  tasks  vlth 
clear  goals  than  to  others. 

These  propositions  lead  to  a  prediction  that  might  be 
described  as  the  "Oresham's  Lav”  of  planning:  Dally  routine 
drives  out  planning.  Stat..d  less  cryptically,  ve  predict 
that  vhen  an  Individual  Is  faced  both  vlth  highly  progranned 
and  highly  unprogramaed  tasks,  the  former  tend  to  take 
precedence  over  the  latter  even  In  the  absence  of  strong 
over-all  tine  pressure. 

If  It  vers  necessary  to  point  to  one  single  factor  responsible  for  the 
success  of  the  Agency  In  establishing  an  li^lemsntatlon  date  for  conversioi 
to  Automatic  Data  Processing  and  meeting  that  schedule.  It  vould  be  the 
pressure  and  explicit  instnietioas  received  from  top  management.  In  ASTI  A, 
systema  analysis  and  the  planning  and  ccntroUing  functions  vork  to  a  largi 
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extent  throu|^  mana^sent  procesaes  located  at  the  staff  level  and  readll/ 

accesslhle  to  the  Connaander.  Operational  information  flows  through  this 
management  process  for  reviev  and  analysis  and  presentation  to  the  Comman¬ 
der  and  his  staff.  Statistical  information  or  new  knowledge  about  our  prod¬ 
uct  and  the  consumer  of  our  product  will  be  dab  of  the  main  benefits  from 
our  automation  program.  In  its  broader  aspects,  inventory  control  is 
really  accomplished  by  consumer  research.  It  might  be  said  that  con¬ 
sumer  research  is  communication  between  the  manufacturer  and  users  and 
potential  users  of  a  product. 

At  this  point,  I  mould  like  to  eontinue  vith  another  orgarlaatlon 
chart  depicting  ASTIA  in  rclatioaehip  to  its  uecrs.  A8TIA  'is  cn  Air  Fores 
organiaaticm  under  the  aanegeasnt  control  of  the  Air  Research  and  Developncnt 
OommanA.  Farticlpants  in  the  A8TIA  program  are  tbs  Army,  Navy,  Air  Fores 
and  their  ccBtraetors.  ASTIA  rceclvas  selcntlfle  end  technical  information 
from  our  uasra  and  diaaaainatcc  this  information  to  Interested  users  having 
the  S4Mm  prcrt>leae  or  working  on  resoareh  that  may  already  have  been  eom- 
plmtod  by  another  organisation.  So,  in  effect,  ASTIA  is  a  tri-earvlco 
orgaaisatioo  for  the  Department  of  Defenae,  and  to  an  extent  is  a  mirror 
of  all  tbo  roooaroh  end  development  being  conducted  oe  reflected  in  the 
report  literature  required  to  bo  publiehad  oe  a  result  of  this  research, 
laformatiee  regarding  the  output  of  this  effort  matched  *  th  the  demand 
for  this  information  should  not  be  of  interest  solely  to  the  msnsgemsnt 
of  ASTIA,  but  to  tbs  OspartmsaS  of  Dtfsnse.  This  is  one  instance  in 
which  I  believe  the  top  officials  in  ASTIA  bave  been  geared  directly 
into  the  middle  of  Automatic  Data  Processing  and  ate  piepazed  and 
anmleusly  awaiting  the  type  information  the  pystea  Is  expected  to  produce. 
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■Hm  coaaud  •laasot  of  ASTIA  consists  of  the  Conmsnder  aiod  Director 
vho  Is  ■lUtary  end  responsible  to  the  Conosndsr,  Air  Research  and 
Dsvelopaaat  CooKSOd,  for  li^vlsBantation  of  the  approved  prograa.  The 
Deputy  Director  is  a  civilian  vho  fulfills  the  responsibilities  of  the 
Director  in  his  absence  and  acts  as  his  princlpsd  assistant  and  advisor 
in  too  fozmilatlon  of  ASTIA  policies,  plans,  and  directives.  The 
Incutive  is  also  ailitary  vho  is  responsible  for  assuring  that  the 
policies  of  the  organisation  as  applied  to  the  details  of  day-to-day 
operations  ars  carried  out. 

The  role  of  the  pavsonnel  in  the  coaaand  eleaent  of  ASTIA,  vblch  is 
prlaarlly  a  civilian  organisation,  vlU  be  enhanced  to  the  extent  that 
factual  data  vlll  be  available  for  the  first  tins  on  the  patterns,  habits 
and  custona  of  the  agane^s  users.  This  type  of  inforaatlon  vlll  be  of 
benefit  not  only  to  aenbers  of  ASTIA  but  to  each  of  the  respective 
aervloes  and  the  Departaent  of  Defense.  In  addition,  the  Coaaander  of 
ASTIA  is  a  aeiiber  of  the  Advisory  Group  for  Aeronautical  Research  and 
Dsvelopaent.  Doeuaentation  Coanlttee.  Iliis  organisation  exists  to  proaot 
cooperation  in  research  and  developaent  aaong  NATO  countries. 

The  role  of  tte  Pfanilar  and  mrsetor  could  conoelvably  be  that  of 
prlsNuy  ooaeen  vitb  external  forces  at  a  higher  leVal.  Daoislcna  at 
Isadquartoro  of  the  rsopootlTe  ailitary  agoneles  regarding  ocoteiylated 
reaeareli  could  be  Influenoed  by  arallabla  la  ASTIA  on  the  stats 

of  the  art,  vhlch  could  conoelTahly  ellalaate  dhpUoatloa  and  pzevaat 
wnasBssaary  expenditure  of  funds.  Iffsetlve  InfOmatloa  retrieval  la  a 
oosBoa  problea  of  aaay  goremsaat  ageaelos  and  la  a  taohnlque  that 
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AS7IA  plazu  to  uploit  to  tba  fuUost  oxtoat  poaaibla  with  Iti  mitoaatod 
oparatloBa.  Again  tha  CaaMadar  aad  Diraetor  vould  ba  eonoaroad  vlth 
"valua"  analjrala  of  the  orgaaiutloa'a  li^aet  on  other  U.8.  aad  foreign 
aelantlfle  aad  taehaieal  lafoaraBtloB  aetlTltlaa  ianrolTad  in  alallar 
funetiona. 

Iba  roXa  of  the  Deputy  Dlreetor  and  the  ttaeutlTa  eould  ba  that  of 
prlaary  eoaaen  vlth  the  ^ntarnal  affalra  of  tba  agaaay  aad  the  ijqprorad 
affaetlTtaaaa  of  tba  produatlon  foroa.  Autoaatlo  Data  rrooaaalag  aboold 
paralt  optlaal  allocation  of  paraooaal  raaouroaa  aad  aebaduUag  of 
produetlva  work  effort. 

'I 

I 
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Chart  No 


ASTIA  TRI-SERVICE  RELATIONSHIP 


•* 


Chapter  7 

THE  ROAD  AHEAD 

XHTEORAIQ)  DATA  PROCESSnU  (IDP) 
6  April  i960 


The  prcc<!dlng  papers  have  described  the  various  avoects  of 
ASTIA's  prograa  for  £DP.  Hy  purpose  Is  tc  tell  you  about  our  plans 
for  tbs  future.  Colonel  nssTind  has  pointed  out  that  In  the  past 
ASTIA  had  no  data  processing  equlpatent.  Everything  was  done  ■amially 
with  an  assist  frca  aechanlsatlon  In  certain  functional  areas. 

Because  of  this  situation,  our  approach  to  WP  has  been  of  the 
"Middle  of  the  Road"  concept.  That  Is,  we  selected  the  functional 
areas  In  which  the  greatest  gains  could  be  quickly  realized  in  terns 
of  reduced  processing  tine  and  Increased  capability;  also,  we  chose 
to  convert  the  processes  "as  Is".  We  feel  that  we  had  ai^>le  Justi¬ 
fication  for  this  because  the  systens  analysis  which  went  Into 
planning  for  W?  had  refined  the  existing  procedwes  to  a  point 
where  we  were  coofident  that  everything  we  were  doing  needed  to  be 
done. 


In  our  feasibility  study  we  had  contesiplated  using  punched 
paper  tape  e^ulpnent  in  preparing  reproducible  copy  for  our  Technical 
Abstract  Bulletin  (TAB)  and  catalog  cards.  However,  the  use  of 
punched  paper  tape  was  not  fined  up  as  part  of  the  original  plan 
because  of  the  additional  workload  that  this  would  Impose  on  our 
planning  and  prograaalng  staff.  Furthermore,  at  that  time  It  sliqply 
represented  an  improvement  In  the  method  of  preparing  TAB  and  catalog 
card  copy.  It  did  not  relate  directly  to  EDP. 


u 


Shortly  after  our  DPS  plan  vaa  approved  and  proparatioaa  had 
begun  in  earnest.  It  vas  decided  to  proceed  vlth  plans  for  intro¬ 
ducing  punched  pi^er  tape  equipaent  into  the  copy  preparation  func¬ 
tion.  This  decision  vaa  nade  because  the  DP  eduipaent  which  vas 
finally  selected  bad  certain  ebaracteristies  which  could  be 
capitalised  on  to  advantage  in  texas  of  Integrated  Data  Processing. 

As  we  Boved  into  this  area,  it  becaae  apparent  that  the  funchad 
paper  tape  which  vas  to  be  created  initially  in  the  course  of 
preparing  reproducible  copy  could  be  eanverted  to  aagnatlc  ti^e  if 
proper  provisions  were  aade  for  such  conversion.  The  infoxnation 
thus  recorded  on  aagneti*;  tape  could  be  printed  out  on  the  high 
speed  printer  as  a  result  of  the  bibliogrsphy  search.  In  addltieo, 
aueh  of  the  infonatloo  which  is  to  be  "captured”  in  punched  paper 
tape  can  bo  aaehine  converted  into  punched  cards  for  tbs  Index 
Master,  Inventory  Master  and  Inforaation  Retrieval  files.  In  order 
to  assure  accuracy  of  the  infomation,  we  are  planning  to  use  aaster 
edge  punched  cards  for  unterixig  certain  authoritative  infomation 
into  the  copy  and  thus  into  paper  tape.  Prospects  sxich  as  these 
tend  to  aake  Hanageaent  extrenely  eager  in  terns  of  ej^andlng  the 
applications  of  DP. 

The  advantages  of  doing  what  has  Just  been  described  are  obvious. 
We  can  ellainate  the  di^llcative  tasks  of  key  punching  and  verifying 
this  saae  infomation.  Here  again  vs  eons  face  to  face  with  the 
x’act  that  there  is  aore  systeas  design  and  actual  data  processing 
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progrualng  to  b«  don*  tbnn  our  itaff  can  handle  all  at  once. 
Therefore,  It  la  neceaaary  to  phase  Into  this  aspect  of  Integrated 
data  processing  on  a  tljie  available  basis.  We  can't  afford  any 
slippage  In  rerrograaalng  the  punch  card  applications  for  uagnetlc 
tape.  And  we  can't  afford  any  slippage  In  prograsndng  other  appli¬ 
cations  that  were  planned  for  the  tape  configuration. 

We  CM  detenslne  what  special  coding  to  provide  In  the  punched 
io  order  to  pemlt  the  cosputer  to  handle  fonsat  la  the 
prlQ.t  out  of  bibllQgr^phlas.  In  cddltlon,  we  can  prepare  the  progran 
aaster  tapes  that  will  be  needed  In  the  copy  preparation  function. 

At  this  point,  perhaps  I  shottld  digress  a  bit  and  explain  why 
It  Is  necessary  to  develop  progran  naster  tapes  for  use  with  the 
punched  paper  tap*  equipsMBtk  -The  Technloal  Abstract  Bulletin  Is 
an  uaolassifled  pubUeatlea;  yet  it  lists  all  doei«mts  cataloged 
by  ASTXA,  and  sosw  of  these  are  clasadflad'hstffet.  Consaquantly,  we 
aiat  be  sure  that  elassified  inforaatioa  is  esceludsd  fxon  the  MB. 

Ob  the  other  hand,  bibliographies  are  geared  to  the  requester's 
"need -to -know"  ana  saeurity  elaaraneo;  bane*,  all  the  iafonation 
oeaceming  a  particular  donsMBt  aust  be  captured  in  punched  paper 
t^e  for  subsequent  use  in  bibliographies. 

This  asccssitatcs  the  typing  of  all  informtion  in  order  to 
record  it  in  punched  paper  tape.  Bowever,  by  using  a  progran  nastar 
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tape  a  by-product  tape  la  produced  which  can  be  read  by  the  machloe 
at  top  speed  to  prepare  the  TAB  reproducible  copy.  The  prograa 
master  tape  loaerta  control  codes  into  the  by-product  tape  In  such 
a  way  as  to  suppress  the  classified  Infonsatlon  while  machine  typing 
the  TAB  reproducible  copy.  Ho  by-product  tape  will  be  ptinched  In 
this  latter  process  since  the  paper  tape  that  is  to  be  eonrerted  to 
magnetic  tape  was  produced  as  a  by-product  tap*  at  the  time  of  typing 
the  caqplete  entry  as  described  earlier. 

There  are  a  number  of  punched  paper  tape  machines  on  the  market. 
However,  to  our  knowledge  only  two  are  presently  capable  of  producing 
copy  of  reproducible  quality.  We  tried  both  of  these  machines  and  se- 
lei-ted  the  Synchro-Tape.  We  chose  the  Synchro-Tape  simply  because  we 
felt  It  offered  greater  advantages  for  our  particular  application. 

Earlier  in  this  paper  X  mentioned  ve  were  eonfident  that 
eTerything  ve  were  doing  needed  to  be  done.  As  ve  progressed  la 
pur  planning  for  the  jmached  paper  tape  operation  vs  realized  that 
ve  could  dispense  vltb  catalog  cards  for  all  but  about  3$  of  thm 
docuaents  cataloged.  Our  original  plan  for  EOF  had  eliminated  any 
need  for  card  catalogs,  but  the  blbllogz^hy  service  vas  bosed  ea 
stock-piling  catalog  cards  to  be  aantmlly  vithdrava  by  the  number 
after  a  machine  search  vhlch  produced  a  list  of  document  numbers. 

The  capability  of  machine  printing  bibliographies  rsmovsA  the 


rea&lnlue  retitiireaeat  for  catalog  cards  for  all  except  those  docu- 
aents  la  which  special  characters  were  used.  In  this  Instance,  the 
tern  "special  character"  aeans  any  character  that  la  not  available 
on  toe  high  speed  printer  or  the  Synchro-^pes.  Sone  of  the  Synchro- 
tapes  will  have  selections  of  special  characters  such  as  Batheaa- 
tlcal  syabola  and  others  which  are  peculiar  to  the  fields  of  chemistry 
and  physics  which  are  not  available  on  the  high  speed  printer,  niese 
Synchro -Tapes  will  be  used  for  preparing  Tl^  entries  which  contain 
a  uch  characterr  The  punched  paper  tapes  for  these  entries  will  be 
retained  and  filed  by  the  AD  (ASTIA  Document)  number.  These  tapes 
will  be  used  for  printing  bibliographic  entries  for  the  AD  numbers 
Involving  this  type  of  Information.  We  estimate  tV  it  this  will  be 
no  more  than  about  10^  of  all  bibliographic  entries,  although  In 
specific  Instances  an  entire  bibliography  might  have  to  be  produced 

In  this  way.  lbs  which  I  mentioned  earlier  are  entries  In  which 

I 

hand  drawn  characters  such  as  slgsas,  brackets  and  chemical  diagrams 
are  required.  We  will  have  to  print  catalog  cards  and  stock-pile 
them  for  use  in  bibliographies  which  cite  these  particular  AD*s. 
Obviously,  our  Scientific  Analysts  can  do  much  to  minimize  this 
requirement. 

These  vagaries  will  be  coded  Into  the  bibliography  search  tape 
so  that  our  program  for  searches  can  print  out  a  reference  to  a 
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typed  entry  or  to  a  catalog  card  as  the  case  nay  be.  Thus,  it  will 
not  be  necessary  for  an  opeiator  to  scan  the  entire  bibliography  in 
order  to  determine  if  there  are  aiiy  re<iuireinent8  for  this  type  of 
special  liandling. 

At  present,  our  plan  calls  for  ia^lementation  of  the  punched 
paper  tape  procedures  on  1  July  i960.  In  order  to  achieve  a  reason¬ 
able  capability  for  machine  printed  bibliographies  in  a  relatively 
short  time,  we  will  selectively  convert  the  cataloging  information 
for  documents  that  have  been  cited  in  bibliographies  over  the  past 
several  months.  At  the  same  time  all  of  the  day-to-day  input  will 
be  processed  for  TAB  reproducible  copy  beginning  1  July  i960.  In 
this  way  we  expect  to  attain  a  60^  capability  for  machine  printing 
bibliographies  by  the  end  of  the  first  year.  And  we  expect  to 
attain  9d^  capability  by  the  end  of  the  second  yeeur.  Since  we  must 
oontlaua  to  stock -pile  catalog  cards  for  2$  of  the  reports, 
capability  represents  the  maximum  possible.  Obviously,  it  would  be 
silly  to  rxin  a  machine  print  routine  beginning  1  July  --  if  we  were 
lucky  we  might  get  one  or  two  entirles.  Because  of  this  we  will  run 
machine  searches  beginning  1  July  and  continue  the  present  practice 
of  pulling  catalog  cards  by  the  number. 

However,  we  plan  to  discontinue  the  reproduction  of  catalog 
cards  on  30  June  and  file  the  punched  paper  tape  by  AD  nuiid>er  for 
documents  cataloged  July  through  December  i960.  These  tapes  will 
be  used  for  recreating  the  bibliographic  entries  on  the  SjTichro- 
Tiipes  as  required  during  this  period.  We  will  use  this  method 
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through  December  19f<0.  By  1  January  1961  we  anticipate  that  there 
will  be  a  sufficient  number  of  AD's  on  magnetic  tape  to  warrant  the 
machine  printing  run. 

Another  plus  factor  in  our  uae  of  the  punched  paper  tape  is 
that  we  can  experiment  with  the  computer  in  terms  of  information 
retrieval  which  goes  beyond  that  based  on  descriptors  assigned  by 
our  Scientific  Analysts.  Iliere  is  much  to  be  done  in  this  field. 

In  fact,  a  number  of  documentallsts  of  national  repute  are  interested 
in  utilizing  the  potential  which  ASTIA  is  creating  for  experimen¬ 
tation  in  the  field  of  autoindexing. 

The  Introduction  of  punched  paper  tape  equipment  will  make 
possible  our  initial  excursion  into  Integrated  data  processing. 

Our  next  objective  involves  a  functional  area  of  more  far-reaching 
importance  in  terms  of  the  number  of  personnel  involved  and  the 
service  time  which  vh  are  able  to  attain.  This  functional  area  is 
reproduction  of  requested  reports. 

Each  document  cataloged  by  ASTIA  is  mlcroflli&ed  as  part  of  the 
input  processing.  This  is  done  in  order  to  have  copies  of  all  docu¬ 
ments  in  a  disaster  storage  area  and  to  provide  a  means  of  reproducing 
reports  as  necessary  in  response  to  requests. 

In  our  current  operation,  individual  microfilm  copies  of  the 
documents  are  filed  by  nuaJjer.  These  must  be  manually  selected, 
screened  for  type  of  reproduction  to  be  used  and  spliced  together 
according  to  the  method  of  reproduction  to  be  used.  After 
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reproduction  the  film  aui<t  ae  broken  down  Into  Individual  docuaent 
len^bs,  replaced  In  their  Individual  cassettes  and  returned  to  the 
nlcroflln  storage  vault  where  the  flljis  are  again  filed  by  docuaent 
nuaber. 

At  this  point  It  is  In  order  to  briefly  eiqplaln  \diy  different 
aetbods  of  reproduction  are  used.  One  aethod,  known  as  Xerox,  Is 
an  electrostatic  continuous  process  which  does  not  require  the  use 
of  sensitized  paper.  It  operates  at  20  feet  per  Blaute  and  Is 
relatively  Inexpensive.  Our  reproduction  of  single  ecg>lrs  of  Indi¬ 
vidual  reports  by  the  Xerox  method  ccsts  about  2.$  cents  per  page. 
The  other  method  of  reproduction  froa  adcroflla  is  known  as  Airgraph. 
This,  too.  Is  a  coatinueus  process,  but  It  Is  a  phetographle  process 
which  requires  an  eiqposure  (or  printing)  step  lulng  sensitized  paper 
and  a  developing,  fixing  and  drying  step,  nie  second  step  operates 
at  about  12  feet  per  alaute.  The  Airgraph  process  costs  about  two 
tlass  as  aauih  as  the  Xerox  per  finished  page. 

The  Xerox  procesa  Is  satisfactory  only  for  text  and  Una  copy. 

It  Is  Incapable  (at  present)  of  reproducing  half  tones  and  eentlsueue 
tones.  The  Airgraph  process,  being  pbotograpUlc  In  nature,  is  not 
subject  to  these  llaltatloos.  About  of  docuaents  In  our  collec- 
tlou  contain  ha:!.f  tones  or  continuous  tones  and  Bust  be  reproduced 
by  Airgraph. 

Obviously,  w«  rmad  B*<^)^ize  th?  selectlen  of  flLa  and  the 
reproduction  process.  However,  the  benefits  which  could  be  realized 


would  be  narginal  In  tennfl  of  the  cost  of  systems  design  and  devel¬ 
opment  of  the  mechanization  itself.  In  addition,  we  would  still  be 
saddled  with  two  reproduction  processes  one  of  which  costs  twice  as 
Bueh  per  page  as  the  other. 

In  the  course  of  studying  this  problem,  we  nave  learned  that 
at  least  two  cosmercial  concerns  are  exploring  the  use  of  video - 
magnetic  tape  technliiues  for  recording  and  reproducing  documentary 
information.  Basically,  a  page  Is  recorded  on  magnetic  tape  In  a 
manner  similar  to  the  magnetic  tape  recording  of  a  television 
program  using  a  modified  TV  camera.  In  reproducing  c.  page,  the 
image  is  created  on  a  device  which  Is  very  similar  to  a  television 
receiver.  As  you  all  know,  such  an  image  consists  of  lines  --  this 
means  that  we  could  eliminate  the  Airgraph  process  from  further 
consideration  and  concentrate  on  an  electrostatic  reproduction 
process. 

Another  commerelsl  concern  has  already  marketed  a  hl(^  speed 
"printer"  known  as  the  SC -^000.  Actually  this  device,  as  far  as  we 
are  concerned,  is  not  a  printer  at  all.  It  consists  of  a  chamctron 
fitted  up  with  a  Xerox  processor  for  recording  the  images  which  are 
created  on  the  screen  of  the  cathode  ray  tube.  With  the  Xerox  part 
of  the  SC -5000  and  some  fairly  slaple  circuitry  we  could  have  a 
means  for  reproducing  our  documents  automatically  and  at  high  speed. 

Furthermore,  since  the  reproducible  copy  of  each  document  would 
be  in  the  form  of  magnetic  tape,  it  should  be  relatively  easy  tc 
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design  a  aystein  in  which  our  con^uter  would  talk  to  the  reproduction 
hardware  and  tell  It  which  documents  to  reproduce  for  what  order 
numbers.  Obviously,  the  reproduction  equipment  would  require  its 
input  in  the  form  of  punched  cards  so  as  to  eliminate  any  waiting 
on  the  part  of  the  couq>uter  or  a  sizable  memory  in  the  reprodiiction 
equlp.aent  to  accomplish  the  same  purpose.  Concurrently  with  the 
reproduction,  the  computer  could  crank  out  the  necessary  shipping 
and  accountability  paper  work  which  would  reach  the  shipping  oper¬ 
ation  in  advance  of  the  reproduced  copies  of  the  documents. 

Perhaps  this  seems  like  fanciful  "ivory  tower"  daydreaming. 

But  bear  in  mind  that  we  will  fill  requests  for  about  a  half  million 
copies  of  reports  this  fiscsd.  year;  there  are  sooe  45  people  involved 
in  reproduction  of  requested  reports  and  an  additional  l3  involved 
in  the  stock  operation.  In  addition  to  the  personnel,  there  is  a 
little  natter  of  about  10,000  square  feet  of  space  used  for  docusient 
reproduction  and  another  20,000  square  feet  of  space  used  for  docu¬ 
ment  storage.  Space  and  supplies  are  costly;  personnel  are  very 
costly  and  are  becoming  more  so  as  time  goes  by. 

Annual  costs  for  doeuswnts  to  fill  reqxiests  break  down  approxi¬ 


mately  as  follows: 

Supplies  $270,000 

Space  (30,000  sq.  ft.  @  $1  30,000 

per  sq.  ft.  per  yr. 

Equipment  Rental  49,000 

Personnel  (63  (S  $4,000  pr  yr.)  252,000 

Total  Direct  Cost  of  Copies  @  500,000/yr.  $601,000 
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CcoqiMxed  to  tone  of  the  l&rge  scale  supply  operations,  this 
aaount,  i.e.,  |600,000^is  peanuts.  But  it  is  approxiaately  2^^  of 
ASTIA's  aimual  budget.  As  our  vorkload  lucres les,  it  vlll  becone 
an  even  greater  portion  of  our  budget.  The  point  I  aa  trying  to 
■aka  here  is  that  aaking  copies  of  reports  available  for  filling 
requests  is  of  such  a  nagnitude  that  ve  can  Justify  careful  consid¬ 
eration  of  soBM  pretty  sophisticated  hardware  on  an  econosilc  basis 
alone.  When  v«  consider  the  possibility  of  substantial  In^roveiiients 
in  servicing  tiae  and  reduced  unit  costs  which  can  be  expected  with 
advances  in  technology,  we  can  see  that  a  aove  to  cos^letely  inte¬ 
grated  data  processing  in  the  request  processing  area  will  undoubtedly 
be  Justified  within  the  next  few  years.  i 

Oivan  this  type  of  autoaatlon  and  integrated  data  processing, 
ve  can  eltainate  the  inventory  aspects  of  request  processing.  This 
will  constitute  a  gain  la  terns  of  the  coaplexity  of  our  present 
data  processing  systea  vfalob  will  In  effect  free  the  computer  for 
other  applications.  This  leads  to  ay  final  point  which  is: 

Syeteas  analysis  is  a  never  ending  task.  As  ve  have  seen  in  this 
presentation,  certain  Jobs  that  are  essential  today  aay  not  be 
essential  tcaorrov  pod  soas  that  are  still  essential  tos/>rvov  aay 
not  be  essential  the  day  after  toaorrov. 
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Chapter  6 


THE  "TAPE  TYPEWRITER  PLAN," 

A  METHOD  FOR  COOPERATION  IN  DOCUMENTATION 

Calvin  N.  Mooers 

INTRODUCTION 

The  "Tape  Typewriter  Plan"  is  a  new  program  which  I  believe  will  provide 
a  substantial  advance  in  the  technology  of  documentation.  The  immediate 
improvements  will  be  of  two  kinds.  First,  the  Plan  provides  a  simple  new 
means  for  cooperation  between  libraries  to  improve  cataloging  and  to 
eliminate  duplication  of  effort  in  cataloging.  Second,  the  Plan  provides  a 
means  for  greater  clerical  efficiency  in  the  cataloging  operations  now  being 
done  at  each  library. 

The  subsequent  improvements  in  documenution  due  to  the  Plan  will  be 
even  more  important.  The  Plan  will  lead  to  inter-library  cooperation  on  a 
large  scale,  providing  many  of  the  advantages  -  and  none  of  the  disadvantages  - 
of  a  "universal  documentation  center.” 

Although  the  Tape  Typewriter  Plan  is  a  cooperative  plan,  involving  the 
exchange  of  material  between  libraries,  the  plan  requires  no  compulsion  and 
virtually  no  standardization  of  theory  or  method.  The  Plan  is  designed  to 
provide  maximum  benefits  to  the  participants  with  a  mimmum  of  contributory 
work  Participation  in  the  Plan  will  follow  from  a  library's  determination  of 
its  own  self  interest 

The  Plan  has  other  features.  The  Plan  is  designed  to  make  full  use  of  modern 
electronic  data  processing  equipment  (electronic  computers).  At  the  same 
time,  the  Plan  definitely  does  not  require  any  participating  library  to  have 
computing  equipment  of  its  own.  For  full  participation  in  the  Plan,  all  that  is 
required  is  for  each  library  to  possess  a  "Tape  Typewriter."  This  is  a  unit  of 
only  moderate  cost. 
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One  of  the  main  purposes  of  the  Plan  is  to  permit  the  work  done  in  catalog¬ 
ing  documents  at  one  library  to  be  used  for  making  catalog  cards  at  other 
libraries.  An  unusual  feature  of  the  Plan  is  that  it  does  not  requite  a  narrow 
standardization  of  cataloging  format  (arrangement  of  printing  on  a  card). 

Each  library  can  use  its  own  format.  Neither  does  the  Plan  require  a 
standardization  upon  any  single  universal  classification  system  nor  descriptor 
categorization  system  of  any  kind.  Libraries  may  use  whatever  classification 
system  or  subject  heading  system  is  most  suited  to  their  own  operations. 

While  the  Tape  Typewriter  Plan  is  very  simple  in  basic  concept,  study  will 
show  that  it  has  many  subtleties  and  that  it  will  have  many  far-reaching  effects. 

I  will  now  describe  the  Plan,  piece  by  piece.  Following  this  description,  I  will 
consider  some  of  the  consequences  of  the  Plan. 

THE  TAPE  TYPEWRITER 

The  basic  device,  around  which  the  whole  Plan  revolves,  is  a  machine  which 
I  shall  call  the  "tape  typewriter,"  There  are  a  number  of  commercially 
available  tape  typewriters.  These  are  manufactured  at  various  prices.  Each 
make  has  various  features  of  speed,  convenience,  and  versatility  of  operation. 

All  of  these  machines  should  be  examined  in  the  light  of  a  specific  library's 
problem  before  a  particular  machine  is  chosen  for  use. 

Commercial  tape  typewriter  devices  are  sold  under  the  following  names;  * 

Flexowriter  (Friden  Inc.,  San  Leandro,  California) 

Olivetti  (Olivetti  Corp.  of  America,  New  York) 

Synchro-Tape  (Remington  Rand  Univac,  Div.,  Sperry-Rand,  Inc.,  New  York) 


•  See  "The  Computer  Director/  and  Buyer's  Guide,  1960"  in  Computers  and 
Automation,  Vol.  9,  No.  6  (June  1960),  and  "All  About  Paper  Tape," 
Datamation,  Vol.  5,  Nus.  3  and  4  (May- June  and  July- August,  1959). 
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Teletype  (Teletype  Corp.,  Chicago) 

Telex  (Siemens  b  Halske,  West  Germany.  U.  S. 

representative:  Siemens  New  York,  Inc., 

New  York) 

Soroban  typewriter  (Soroban  Engineering,  Inc.,  Melbourne,  Florida) 
controllers 

The  IBM  "Cardatype"  machine,  although  it  produces  punched  cards  instead  of 
tape,  should  be  studied  also  before  making  a  -hoice  of  machine.  There 
undoubtedly  exist  other  useable  machines,  since  my  list  is  not  intended  to  be 
exhaustive. 

One  of  the  important  features  of  the  Plan  is  that  its  operation  does  not  depend 
upon  universal  standardization  on  any  particular  commercial  make  of  machine. 
Bach  participating  library  can  choose  whatever  kind  of  machine  is  found  to 
be  most  available  and  suitable  to  that  library. 

For  the  benefit  of  those  readers  who  are  not  familiar  with  tape  typewriter 
machines,  1  now  widito  explain  them.  A  "tape  typewriter"  is  basically  a 
typewriter:  it  possesses  a  typewriter  keyboard,  and  when  one  operates  this 
keyboard,  printed  characters  are  made  on  a  sheet  of  paper  placed  In  the 
machine.  In  fact,  mn«r  nf  the  present  commercial  tape  typewriters  are  built 
around  a  conventional  electricallvoperated  typewriter  mechanism. 

In  addition,  the  upe  typewriter  must  also  have  two  other  features.  It  must 
have  die  ability  to  produce  a  perforated  paper  tape  record  of  everything  diat 
is  typed.  It  must  also  have  a  paper  tape  "reader”  which  can  read  die  perforated 
upe  and  operate  die  typewriter  in  accordance  with  the  perforations  on  die 
upe. 

Consider  first  the  production  of  the  perfonted  paper  upe.  The  machine 
must  be  able  to  make  peiforadons  or  punches  in  a  strip  of  paper  upe  each 
time  one  of  the  typewriur  keys  is  punched.  For  each  of  the  typewriter 
characters,  a  different  pattern  of  punches  is  produced  by  die  upe  perforator. 


THE  "TAPE  TYPEWRITER  PLAN." 


Each  pattern  is  produced  by  a  row  c  punches  placed  in  a  single  line  crosswise 
to  the  paper  tape.  Some  machines  ■  se  a  5- location  matrix  for  placing  the 
punches  in  the  line  across  the  tape,  in  such  a  machine  there  are  2®  =  32 
possible  patterns  of  punches  and  bla  ks  that  can  be  recorded  in  any  line  on 
the  tape.  Such  a  tape  can  handle  31  different  characters.  As  each  typewriter 
character  key  is  actuated,  not  only  oes  this  character  print  on  the  sheet  of 
paper  in  the  typewriter,  but  a  corres.x>nding  pattern  of  punches  is  simultaneously 
perforated  into  the  paper  tape.  Aft'.t  each  character,  the  tape  moves  forward, 
with  the  result  that  as  a  line  of  tex:  is  typed  on  the  sheet  of  paper,  there  is 
also  produced  a  strip  of  perforated  paper  tape  which  records  each  step  in  the 
operation  of  the  typewriter.  In  a  fully  capable  tape  typewriter,  the  letters  of 
the  alphabet,  numerals,  punctuation,  "capitals,"  "carriage  return  and  line 
advance,"  "tabulate,"  and  "backspace"  are  all  recorded  by  patterns  of  punches 
in  the  tape. 

The  5- location  tape  perforating  matrix  is  not  the  only  kind  used  in  cunent 
tape  tj'pewriters.  Others  use  6, 7,  and  8- location  matrices,  with  corresponding 
differences  in  the  patterns  of  punches  and  blanks  for  recording  the  characters 
and  greater  versatility  in  the  number  of  characters  that  can  be  handled. 

The  second  additional  feature  that  a  tope  typewriter  must  have  is  th«i 
capability  to  "read"  perforated  paper  tape  and  to  actuate  either  the  typewriter 
keys  or  the  tape  perforator,  or  both,  in  accordance  with  the  perforated  tape 
record.  Thus,  a  tape  which  b  s  been  produced  as  a  consequence  of  typing  one 
page  of  text,  and  which  is  then  pttt  back  into  the  tope  reader  of  the  same 
machine  (along  with  a  new  sheet  of  paper)  will  produce  a  tope  controlled 
automatic  typing  of  a  page  of  text  which  is  identical  with  the  original  typed 
page.  It  will  also  produce  at  the  same  time  a  new  tape  which  is  a  copy  of  the 
first. 

In  summary,  a  tape  typewriter  has  there  elements.  (1)  It  has  a  keyboard 
which  is  manually  operated  to  produce  both  a  printed  page  and  a  perforated 
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tape  at  the  same  time.  (2)  It  has  a  printing  unit  for  printing  characters  on  a 
page  under  the  control  of  either  the  keyboard  or  of  the  slip  of  perforated  tape 
in  the  tape  reader.  (3)  It  has  a  tape  perforator  for  perforating  paper  tape  in 
accordance  with  the  keys  pressed  on  the  keyboard  or  in  accordance  with  the 
tape  passing  through  the  tape  reader.  (4)  It  has  a  tape  reader  for  reading  a 
perforated  tape  and  controlling  the  printing  units  and  the  tape  perforator. 

By  full  use  of  these  elements,  a  number  of  very  useful  techniques  are 
immediately  made  possible.  Sections  of  tape  can  be  pasted  together  to 
combine  sections  of  text,  and  the  resulting  tape  can  be  used  to  make  a  unified 
typed  copy  of  the  combined  text.  During  the  typing,  a  new  tape  can  also  be 
perforated. 

One  may  let  the  tape  typewriter  print  and  perforate  under  the  control  of  the 
upe  in  the  reader  until  a  blank  area  in  the  upe  appears  and  the  machine 
stops.  Text  can  be  inserted  at  the  keyboard  manually,  and  the  tape  can  again 
be  started  through  the  reader  in  order  to  automatically  print  the  remaining 
text  as  it  is  recorded  on  the  rest  of  the  tape.  In  this  way,  a  new  tape  can  be 
produced  which  contains  the  full  corrected  text  exactly  as  printed. 

By  a  slight  variation  upon  this  method,  when  the  first  tape  is  known  to  contain 
errors,  the  upe  is  allov'ed  to  run  through  the  reader  (producing  typing  as  it 
goes)  until  just  before  the  location  of  die  error.  The  correction  is  then  manually 
typed  in.  The  upe  in  the  reader  is  skipped  ahead  to  the  correct  position  after 
the  error,  and  automatic  typing  is  resumed.  (Depending  upon  the  particular 
machine  used,  tliere  are  differences  in  the  deuils  of  this  procedure.)  While 
these  operations  ate  going  on,  a  new  and  corrected  upe  is  automatically 
produced. 

From  rhis  description  it  is  seen  that  a  tape  typewriter  can  be  used  to  produce 
easily  an  error* free  upe  by  making  simple  corrections  in  an  error- conUining 
upe.  This  error- free  upe  can  be  used  thereafter  to  produce  a  perfect  typed 
copy  each  time  it  is  run  through  the  machine.  In  other  words,  a  upe  conUining 
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the  recorded  te.tt  of  a  catalog  card  can  be  used  to  produce  automatically  as 
many  error- free  copies  of  tl  -  catalog  card  as  may  be  desired.  Single  error- 
free  copies  of  any  difficult  typed  matter  can  also  easily  be  produced  in  the 
same  way.  The  implicauons  of  these  capabilities  to  library  typing  procedures 
are  readily  apparent. 

TAPE  TRANSLATION 

We  must  now  consider  an  important  complication  due  to  the  fact  that  tape 
typewriters  are  not  standardized  devices.  Not  only  do  they  differ  between 
manufacturers,  but  machines  made  by  the  same  manufacturer  bearir.g  the  same 
model  or  type  number  will  differ  in  important  respects.  The  manufacturers 
are  not  to  blame.  Many  of  these  variations  are  ordered  by  the  customer  when 
he  buys  his  machine.  Not  only  will  a  customer  order  various  special  symbols 
for  some  of  the  keys,  but  he  may  order  a  machine  with  tape  having  a  5,  6,  7,  or 
8- location  punching  and  reading  matrix.  In  addition,  machii;_s  from  different 
manufacturers  may  even  use  different  patterns  to  repre.sent  the  same  printed 
character. 

For  this  reason,  the  perforated  paper  tapes  -  as  they  come  directly  from  a 
tape  typewriter  —  are  not  freely  interchangeable  between  machines.  Each 
machine  can  use  only  its  own  particular  tape  and  character  pattern  code.  In 
order  to  go  from  one  machine  to  another,  with  the  second  machine  having  a 
different  tape  and  code,  it  is  necessary  to  perform  a  simple  translation  and 
then  to  perforate  a  new  paper  tape  which  will  be  used  to  operate  the  second 
machine.  Tape-to-tape  translators  of  this  kind  are  relatively  simple  devices. 
Laboratory  translators  have  been  built  and  have  been  used.  When  a  real 
demand  for  translators  arises,  versatile  models  in  commercial  production  can 
be  expected  to  become  available.  Until  then,  electronic  computers  can  perform 
this  kind  of  translation. 
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-With  a  tape-to-tape  translator,  the  tapes  prepared  on  any  tape  typewriter 
can  be  converted  for  use  on  any  other  tape  typewriter.  The  only  limitation  is 
that  the  characters  called  lor  by  the  tape  must  be  available  on  bodi  machines. 
Through  the  use  of  suc^  a  tape  translator, any  tape  typewriter  can  "talk"  to  any 
other  tape  typewriter  irrespective  of  differing  tape  format  or  character  pattern 
codes. 

Only  one  tape  translator  will  be  needed  to  perform  all  die  different  kinds  of 
translation  for  all  the  different  tapes  exchanged  by  a  group  of  libraries.  For 
each  translation  to  be  made,  the  tape  aanslatcr  is  first  adjusted  for  the  tape 
format  and  the  pattern  codes  of  the  source  typewriter  and  the  target  typewriter. 
By  use  of  a  translator  permitting  such  adjustments,  one  type  of  upe  translator 
can  serve  for  all  kinds  of  tape  translations. 

USB  OP  ELECTRONIC  INFORMATION  PROCESSING  MACHINES 

Tape  translation  is  merely  the  simplest  of  the  useful  kinds  of  conversion 
pcocedurcs  that  can  be  performed  on  the  tapes  produced  by  a  tape  typewriter. 
Other  more  useful  and  more  complicated  conversions  can  be  performed  by 
means  of  electronic  information  procesding  machines  (e.g..  electronic 
computers).  Such  machines  have  a  very  high  qieed  of  operation,  and  their 
versatllltv  is  limited  in  most  cases  only  by  the  imagination  and  inventiveness 
of  the  user.  Time  on  these  machines  can  be  rented  in  intervals  of  a  few 
minutes  or  hours.  Such  rental  time  is  available  on  most  computers  at  any  of 
the  commercial  institutions  which  have  them.  Therefore,  it  1^  definitely  not 
necesMry  for  any  library  to  purchase  a  computing  machine  in  order  to  take 
part  in  the  Tape  Typewriter  Plan. 

i,et  us  :niiw.  consider  several  examples  of  the  various  useful  conversions 
made  possible  by  an  information  processing  machine.  Consider  a  set  of  tapes 
which  have  been  prepared  as  a  consequence  of  the  typing  of  caulog  cards,  and 
which  have  been  read  into  the  memory  of  the  information  processing  machine. 
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The  machine  can  rearrange  the  sequence  of  entries  making  up  each  card, 
putting  (for  example)  the  author's  name  first.  Then,  inside  its  electronic  and 
magnetic  memory,  it  can  also  perform  an  alphabetization  by  author's  name 
for  a  large  collection  of  cards.  When  these  alphabetization  operations  are 
completed,  the  machine  can  then  perforate  a  new  paper  tape  which  will  control 
a  typewriter  to  type  up  cards  in  alphabetical  sequence  according  to  authors' 
nam*  ' 

Any  other  rearrangement  of  content  on  the  card  (with  or  without  sequence 
sorting)  can  just  as  easily  be  performed  before  making  up  a  new  tape. 

Any  part  of  the  printed  matter  on  the  card  (e.g  ,  corporate  authors,  numbers, 
or  abstracts)  in  the  original  caid  text  can  be  omitted  by  the  machine  before 
making  up  a  new  tape. 

New  material  (e.g.,  serial  numbers,  class  numbers,  etc.)  can  be  added  by  the 
machine  before  making  up  a  new  tape. 

The  machine  can  change  the  "page  format"  before  making  up  a  new  tape. 
Thus  if  the  input  tape  was  made  for  controlling  the  typing  on  a  5-by-3-inch 
card,  the  machine  can  compose  new  line  lengths,  set  indentations  and  page 
margins  for  typing  up  an  error-free  standard  8y2-by- 11-inch  page.  It  can 
compose  a  single  or  double  column  format.  Running  heads  and  page  numbers 
can  be  added.  The  output  tape  which  is  made  will  then  control  a  tape  type¬ 
writer  which  will  type  in  this  new  format.  Any  kind  of  indentation,  spacing. 

Of  other  possibilities  can  be  created  automatically  at  high  speed  by  the 
electronic  information  processing  machine. 

By  various  combinations  of  suppression  of  some  parts  of  the  text,  and  by 
format  rearrangement,  all  sorts  of  new  lists  and  compilations  can  be  created 
from  tapes  originally  punched  for  entirely  different  formats. 

An  information  processing  machine  can  just  as  easily  take  two  tapes  and 
merge  their  text  contents  into  a  single  alphabetical  or  numerical  sequence. 
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It  can  thus  inteilile  items. 

Conversely,  the  machine  can  select  certain  items  from  a  list,  ignoring  the 
rest  and  make  an  output  tape  from  only  the  selected  items.  Any  criteria  which 
can  be  numerically  stated,  or  which  involves  any  occurrence  or  combination 
of  words,  numbers,  or  claasificatlf'n  symbols,  can  be  used  as  the  basis  of 
selection.  Therefore,  any  kind  of  "information  retrieval  selection”  can  be 
performed  by  the  machine.  The  results  cen  be  perforated  into  a  new  paper 
t  pe  for  later  printing. 

In  some  cases,  the  output  from  a  conversion  operation  by  an  information 
processing  machine  will  be  so  voluminous  that  more  rapid  methods  of 
printing  would  be  preferred  Instead  of  the  relatively  slow  (10  characters  per 
second)  tape  typewriter.  In  this  case,  one  of  die  electronic  "high  qieed 
printers"  will  be  employed.  Some  of  these  printers  ca^  mint  full  lines  of  text 
(120  characters)  at  a  rate  of  10  lines  per  second,  l.e.,  th^  can  print  a  full 
single-qsaced  typewriter  page  in  leas  than  6  secondsl  This  is  a  printing  ^leed 
of  600  pages  an  hour  which  means  that  quite  extensive  Usts  and  compilations 
can  be  printed  in  less  than  an  hour  of  high  qpeed  printer  time. 

U^B  OF  AN  INFORMATION  PROCBSSOR  AS  A  TRANSLATOR 

Because  of  its  great  versatility,  an  Information  processor  can  certainly 
convert  from  one  typewriter  upe  code  to  another.  It  does  this  by  means  of  a 
"table  of  conversion''  which  is  stored  in  its  electronic  memory.  For  each 
code  pattern  on  the  input  tape,  it  looks  up  the  pattern  in  its  table,  finds  the 
corresponding  ouqwt  code,  and  then  perforates  this  second  code  on  the  output 
upe. 

The  use  of  conversion  tables  has  many  extensions,  and  these  provide  a 
challenging  field  of  exploration.  The  input  to  the  conversion  table  may  be  a 
number,  a  symbol,  a  word,  or  a  group  of  words.  The  outputs  can  be  Just  as 
varied.  A  few  examples  can  be  given:  A  table  can  be  set  up  which  takes  words 
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as  inputs,  and  which  produces  a  Uniterm  number  as  the  output.  The  inputs  can 
be  subject  headings,  and  the  outputs  can  be  die  corresponding  numerical  classi¬ 
fication  code  symbols.  The  inputs  may  be  words  and  phrases,  and  the  outputs 
retrieval  descriptors.  The  inputs  may  be  code  symbols  in  one  classification 
system,  and  the  output  can  be  the  one  or  more  most  closely  approximating 
classification  symbols  or  .sets  of  descriptors  in  quite  a  different  system. 

It  is  my  contention  that  whenever  any  two  sets  of  "subject  content  indicators" 
(e.g.,  decimal  classification  numbers,  subject  headings,  descriptors,  etc.)  are 
sufficiently  well  defined,  it  should  be  possible  to  set  up  a  conversion  table  to  go 
from  the  one  set  of  indicators  to  tlie  other.  Of  course,  such  a  conversion,  like 
any  kind  of  language  translation,  will  usually  not  be  completely  exact.  Part 
of  this  inexactness  is  a  result  of  the  imperfect  state  of  our  knowledge  of  these 
systems  and  interrelationships.  Another  part  results  mainly  from  the  inherent 
incompatibilities  between  the  classification  systems.  In  general,  any  given 
classification  system  does  nut  make  the  same  distinctions  precisely  as  they 
are  made  in  some  other  classification  system.  Fur  this  reason  a  single  input 
symbol  in  one  system  may  be  represented  by  several  ouQiut  symbols  in  the 
second  system.  Other  peculiarities  may  also  appear,  but  a  full  discussion  of 
these  problem^  is  inappropriate  here. 

The  important  thing  to  note  here  is  that  both  die  card  or  page  rormat  and 
die  subject  content  indicators  can  be  translated  from  one  system  to  another. 
Because  of  this  conversion  capability,  the  Tape  Typewriter  Plan  frees  us  from 
the  neeo  for  prior  agreement  upon  any  univerul  subject  indicating  scheme  or 
classification  system.  In  this  respect  the  Plan  differs  most  significantly  from 
all  previous  plans  for  wide-qpiread  documentary  cooperation,  since  these  plans 
have  all  qiecifically  required  a  prior  universal  agreement.  In  the  history  of 
documentation,  such  agreement  has  never  occurred. 
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UNION  CATALOGS,  BOOK  CATALOGS,  AND  SELECTIV'E  BIBLIOGRAPHIES 

Mot'em  librarians  would  be  far  more  interested  in  bibliographic  tools  such 
as  book  format  catalogs,  union  catalogs,  and  easily  prepared  selective 
bibliographies  if  these  tools  were  not  so  difficult  and  expensive  to  prepare  and 
to  maintain.  For  example,  it  is  impracticable  to  maintain  a  book  format 
catalog  of  the  holdings  of  a  library  primarily  because  of  the  impracticaliry 
of  making  additions  or  frequent  new  editions.  On  the  other  hand,  card  catalogs, 
though  clumsier  to  use,  permit  easy  addition  by  simple  insertion  of  cards. 

Union  catalogs,  with  distribution  of  cards,  run  into  their  own  problenJs  because 
of  the  great  clerical  problems  of  filing  and  catalog  maintainance.  Thus  si^ch 
catalogs  are  a  luxury.  Printed  selective  bibliographies  of  several  hundred  or 
thousand  titles,  furnished  to  a  customer  at  request,  are  another  luxury  that 
libraries  have  been  unable  to  consider. 

Tne  Tape  Typewriter  Plan,  because  it  is  assisted  by  modern  information 
processing  equipment,  places  all  of  these  goals  within  the  range  of  achievement. 
I  speak  cautiously  here,  and  only  say  "come  within  the  range  of  achievement!," 
because  some  present  important  library  problems  are  so  vast  that  they  can  still 
overwhelm  the  largest  of  out  electronic  equipments.  However  technological 
progress  in  equipment  is  so  very  rapid  that  even  this  limitation  will  not  prevail 
for  long.  For  another  thing,  many  useful  and  significant  library  problems  are 
not  this  vast,  and  so  they  can  be  handled  now  by  present  equipment. 

USE  OF  TAPE  MEMORIES  f  HIGH  SPEED  PRINTERS 

Mow  I  wish  to  dlscrss  large-r  ale  magnetic  tape  memories  and  high  speed 
printers.  Tliese  devices  are  adjuncts  to  elecocnic  information  processing 
machines.  In  a  library  plan,  the  tape  memories  will  have  a  storage  function 
similar  to  that  of  a  card  catalog.  They  will  store  bibliographic  information 
in  such  a  way  that  die  information  can  be  added,  extracted,  or  rearranged  at 
ar.j  ime.  Some  of  these  memories,  even  at  prr  ent,  have  relatively  large 
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capacities  (e.g,,  enough  capacity  to  store  the  contents  of  100  drawers  of  catalog 
caids  in  one  memory  unit).  Memories  of  this  kind,  at  various  locations,  linked 
to  the  manipulating  and  translating  capabilities  of  electronic  information 
processors,  and  also  linked  via  paper  tapes  to  a  multitude  of  tape  typewriters 
in  cooperating  libraries,  will  present  some  truly  intriguing  possibilities  for 
machine  bibliographic  communication. 

These  possibilities  are  even  greater  when  the  use  of  electronically  actuated 
high-speed  printers  is  taken  into  account.  As  mentioned  previously,  these 
devices  can  print  a  full  page  of  text,  typewri’er  size,  single  spaced,  in  less  than 
six  seconds  per  page.  In  one  hour,  600  pages  can  be  printed.  Such  printed  copy 
can  be.  used  directly  as  a  single  copy  or  the  primers  can  produce  several 
carbon  copies  at  the  same  time.  The  original  copy  can  also  be  used  for  photo¬ 
offset  reproduction  for  the  printing  of  hundreds  or  thousands  of  copies.  The 
cost  of  using  high-speed  printers  is  difficult  to  compute,  but  we  can  expect  it 
to  be  within  the  range  of  a  fraction  of  a  dolldt  per  page. 

■  Using  the  large  tape  memories  and  high-  speed  printers  available,  it  will  be 
possible  to  furnish  libraries  with  primed  book -format  catalogs  of  their  holdings, 
ot  parts  of  ’heir  holdings,  from  the  basic  cataloging  information  stored  on 
magnetic  tape.  Therefore,  catalogs  in  book  format  will  begin  to  compete  with 
card  '-dtalogs,  particularly  when  machine^siTnting  costs  drop  in*  comparisori*  ’ 
with  costs  of  conventional  card  catalog  maintenance  If  and  when  this  occurs, 
book  format  catalogs  will  become  the  day  to  day  working  tool. 

At  rhe  site  of  the  electronic  information  processing  machine,  the  magnetic 
tape  reels  foi  the  horary  will  spend  most  of  their  rime  in  storage.  In  fact, 
once  the  electronic  machine  has  prepared  a  set  of  catalogs,  it  will  thereafter 
be  called  upon  to  do  library  work  only  during  short  intervals  on  some  peiiodic 
schedule  Thus  any  library  will  be  obliga'cd  to  suppor*  only  a  small  fraction 
of  »hc  total  charge  for  such  machines  A*  other  times  the  machines  will  be 
performing  other  jobs  for  other  paying  customers 
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By  making  use  of  the  interfiling  capabilities  of  the  tape  memories,  the 
catalogs  cm  tape  of  several  libraries  can  be  merged  to  give  a  combined  or 
union  reference  tool.  Again,  the  result  can  be  printed  out  in  book  format,  and 
copies  can  be  furnished  to  the  participating  libraries. 

The  selective  capabilities  of  information  processing  machines  will  permit  a 
great  many  kinds  of  selection  and  arrangement  of  items  from  the  master  tapes 
to  form  selective  bibliographies.  With  easy  selection  and  printing  of  relatively 
long  lists  of  citations  (e.g.,  hundreds  or  thousands  of  items) ,  selective 
bibliographies  can  be  expected  to  become  a  much  more  useful  and  important 
tool  than  at  present.  In  fact,  it  is  possible  that  they  will  take  their  place  as  a 
major  tool  for  information  retrieval  in  the  libraries  that  make  fUi*  and  mcxlern 
use  of  the  technique.  In  addition,  a  new  technique  known  as  "lattice  indexing" 
now  being  developed  by  the  author  (which  is  related  to  techniques  also  being 
developed  by  others)  indicates  a  new  degree  of  retrieval  power  that  can  be 
given  to  machine- prepared  selective  lists  and  hibliogranhies. 

Because  of  the  practical  value  of  knowing  the  geogiaphical  location  of 
storage  of  documents,  lists  printed  horn  this  aspect  can  also  easily  be  provided. 

THE  PLAN  IN  OPERATION  AT  A  LIBRARY 

In  the  beginning,  for  each  library,  the  Tape  Typewriter  Plan  must  justify 
itself  solely  on  the  basis  of  the  improvements  and  economies  that  it  can  make 
in  the  clerical  and  typing  aspects  of  library  operations.  In  other  words,  the 
introduction  of  a  tape  typewriter  should  make  it  easier  and  cheaper  to  prepare 
multiple  copies  of  catalog  cards  and  to  prepare  error-free  copies  of  lists  and 
to  prepare  other  kinds  of  error- free  copy  as  needed  in  library  operations.  In 
fact,  a  tape  typewriter  should  not  be  bought  by  a  library  unless  it  can  pay  for 
itself  in  diese  operations 

In  the  next  stage  of  the  Plan,  exchanges  of  paper  tapes  between  one  or  more 
other  libraries  will  be  undertaken.  Tapes  for  certain  lists  of  citations  and 
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references,  and  tapes  from  certain  categories  of  catalog  cards  will  be 
discovered  to  be  useful  at  two  libraries.  A  trade  can  be  ananged.  A  continuing 
'quid  pro  quo"  exchange,  with  each  library  ccnQibuting  something  of  value 
to  the  other,  is  easily  set  up.  As  such  exchanges  develop  their  usefulness,  and 
other  libraries  wish  to  join  and  participate,  the  formation  of  tape  exchange 
pools  or  joint  collections  will  quite  naturally  begin. 

At  the  individual  library,  as  its  collection  of  paper  tapes  accumulates 
(perhaps  speeded  by  participation  in  a  tape  exchange  pool),  there  will  soon 
come  the  desire  to  do  more  things  with  the  information  collected  on  tapes. 

At  this  stage,  the  library  will  locate  a  nearby  information  processing  machine 
with  extra  time  available  for  rental,  and  will  arrange  to  load  its  paper  tapes 
into  more  concentrated  magnetic  tape  storage.  Now  the  library  is  ready  to 
use  the  full  gamut  of  electronic  information  processing  capabilities:  sorting, 
arranging,  ediung,  translating,  printing,  and  others.  Catalogs  and  classified 
bibliographies  in  book  form  will  be  one  of  the  major  products  to  be  asked  for 
first  from  such  a  machine. 

However  -  and  this  point  is  very  important  -  one  can  only  process  information 
after  somebody  somewhere  has  prepared  it  on  a  tape  typewriter.  If  catalog 
cards  are  ever  made  up  on  an  ordinary  typewriter,  this  labo'  at  the  keyboard 
has  been  wasted  as  far  as  machine  processing,  or  inter-library  cooperation  via 
machine  is  concerned  I 

Therefore,  the  day  is  soon  coming  when  it  will  be  a  "criminal  waste"  to  put 
useful  bibliographic  information  through  a  keyboard  without  at  the  same  time 
producing  some  satisfactory  kind  of  machine  readable  record  such  as  a 
perforated  paper  tape, perforated  card,  or  other  medium. 

THE  PLAN  IN  OPERATION  FOR  A  GROUP  OF  COOPERATING  LIBRARIES 

A  group  of  libraries,  cooperatively  participating  in  the  Tape  Typewriter 
Plan,  can  use  their  force  of  numbers  to  gain  a  number  of  corkSlderable 


96 


COOPERATION  IN  DOCUMENTATION 


advantages.  By  acting  as  a  group,  they  can  do  better  bargaining  for  electronic 
machi.ie  piocessing.  They  can  also  make  better  use  of  the  machines.  It  is 
well  known  in  the  computing  machine  profession  that  the  biggest  (and  costliest) 
machines  are  always  the  cheapest  machines  to  use  in  terms  of  the  number  of 
machine  operations  performed  per  dollar  spent.  A  group  of  libraries  acting  in 
concert  can  produce  a  continuing  volume  of  work  which  will  justify  time  on 
a  large  machine,  and  they  can  share  the  cost  of  providing  "computing 
machine  programs  ’  for  the  various  documentary  tasks  to  be  done,  Furdier- 
more  only  by  the  formation  of  a  cooperating  group  of  a  number  of  libraries 
can  a  union  catalog  operation  be  begun. 

A  typical  group  of  cooperating  libraries  in  a  Tape  Typewriter  Plan  will  soon 
have  available,  through  machine  assistance,  such  a  large  and  valuable  pool  of 
documentary  material,  that  libraries  outside  the  group  will  discover  very 
compelling  reasons  to  get  a  tape  typewriter  of  their  own  and  to  join  the  pool 
and  become  participants.  This  should  be  encouraged.  The  rule  of  the  game 
for  full  participation  in  any  library  pool  should  be  "You  furnish  your  tapes  and 
we  will  furnish  ours."  However,  special  machine  compilations  and  printing 
jobs  for  any  particular  library  will  have  to  be  paid  for  by  the  library  demanding 
such  machine  work. 

As  was  mentioned  earlier,  it  is  not  necessary  for  the  participating  libraries 
to  standardize  either  on  any  specific  commercial  tape  typewriter  or  on  any 
specific  catalog  format.  If  differing  classification  or  subject  heading  schemes 
are  used,  interconversion  tables  for  these  should  be  developed. 

In  order  for  larger  libraries  to  handle  their  work  loads,  they  will  undoubtedly 
want  to  employ  a  number  of  tape  typewriter  units.  These  same  libraries,  in 
order  to  facilitate  various  tape  exchanges,  wiP  also  want  their  own  tape 
translator  units  so  they  can  communicate  directly  by  tape  with  nearby  libraries 
without  having  to  call  on  computer  assistance  or  on  the  use  of  outside  tape 
translators.  Smaller  libraries  will  usually  be  able  to  arrange  for  tape  translation 


99 


THE  "TAPE  TYPEVV'UTER  PLAN,  ‘ 


(on  some  weekly  payment  basis)  at  the  larger  libraries.  In  this  way  the 
investment  in  equipment  at  the  smaller  libraries  can  be  held  to  a  minimum. 

WHY  THIS  PL.AN  IS  SC  UNL’SUAL 

The  Tape  Typewriter  Plan  is  unusual  in  that  it  most  ingeniously  side-steps 
some  of  the  intractable  human  and  intellectual  problems  diat  have  previously 
blocked  progress  in  documentary  cooperation.  At  the  same  time,  it  makes  full 
use  of  the  powerful  capabilities  inherent  in  all  the  mechanical  devices 
employed. 

All  prior  plans  for  large-scale  documentary  projects  or  for  documentary 
cooperation  have  required  (1)  intellectual  standardization,  (2)  format 
standardization,  (3)  disseminated  labor,  or  (4)  centralization. 

Intellectual  standardization  has  taken  the  form  of  a  requirement  for  a 
common,  universally  agreed  upon  classification  system  (based  on  words,  symbols, 
or  numbers)  \/hich  would  be  used  by  all  the  participants.  Library  history  shows 
that  such  an  agreement  has  nevet  been  possible. 

Format  sundardizatlon  is  necessary  for  any  plan  of  catalog  card  exchange. 
However,  even  such  a  simple  form  of  standardization  as  tlie  use  of  uniform 
catalog  card  layout  does  not  prevail  among  all  libraries. 

Catalog  card  exchange  plans,  of  which  there  are  many,  are  an  example  of 
"disseminated  labor."  This  kind  of  group  activity  places  a  burden  of  labor  - 
for  filing  the  cards  received  -  upon  ea^'  local  cooperator.  This  burden  iJ  not 
in  proportion  to  the  individual  cooperator's  selfish  interest;  instead  the  filing 
burden  due  to  the  flow  of  cards  is  in  proportion  to  the  size  of  the  group. 
Therefore  such  plans,  involving  labor  disseminated  at  the  convenience  of 
"others,"  all  come  to  grief  when  the  load  increases  beyond  the  ■.e'-el  of  local 
interest. 

Many  recent  (and  earlier)  plans  and  proposals  for  large-scale  bibliographic 
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cooperation  have  been  bai-ed  upon  setting  up  a  unique  bibliographic  center. 
Reference  questions,  and  all  other  information  retrieval  customer  requests, 
would  be  processed  by  this  one  center  before  information  could  be  provided  to 
the  customer.  There  have  been  many  well-founded  objections  heatedly 
advanced  against  any  such  plan  for  unique  centralization  of  bibliographic  and 
documentary  service.  Except  possibly  in  the  Soviet  Union,  objections  of  this 
kind  have  prevented  any  wide^read  move  in  the  direction  of  a  universal 
information  center 

The  Tape  Typewriter  Plan  side-steps  these  four  problems.  Cooperation  can 
take  place  without  need  to  standardize  on  a  classification  system.  (A  detailed 
tiearmem  of  the  considerations  of  this  point  will  have  to  be  given  in  another 
paper  )  To  a  significantly  useful  extent,  class  symbolism  can  be  converted  from 
one  classification  system  to  anoiher.  Recording  formats  are  easily  changed  by 
machine  processing  Th  in  does  not  disseminate  labor  at  the  convenience 
cf  others.  Each  library  docs  only  as  much  work  as  it  finds  necessary  in  order 
to  process  ^  own  documents  only.  Finally,  the  Tape  Typewriter  Plan  leads 
to  a  loose  confederation  of  libraries,  each  cooperating  according  to  its  own 
self  interest,  and  using  pooled  magnetic  upe  rtocage  at  a  variety  of  places  - 
but  certainly  not  at  any  one  "universal  documentation  center. ' 

The  Tape  I'ypewtiier  Plan  is  unusual  also  in  the  way  that  it  recegnizes  and 
takes  maximum  advantage  of  the  peculiar  capabilities  of  electronic 
information  processing  machines.  These  machines  can  be  considered  to  be 
high  speed,  completely  accurate,  clerical  robots.  Some  of  their  greatest 
capabilities  are  in  rearrat  *ng  data,  looking  up  conversion  lists  of  symbols, 
converting,  storing,  and  printing.  Properly  used,  these  machines  can  do  these 
thiiigj  very  cheaply.  However,  they  do  require  a  "machinable  input"  which 
the  machine  can  read,  i.e.,  perforated  tape  (or  a  set  of  tabulating  cards  used 
as  a  substitute  for  upe).  The  Plan  provides  this  kind  of  machinable  input. 

Most  people  look  upon  a  choice  of  a  computet  ac  a  "Anal  decision,"  and 
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think  that  aU  snhscquciu  work  and  thinking  about  machines  must  be  based 
upon  this  one  choice  This  view  is  erroneous,  even  though  computer  companies 
have  tended  to  foster  this  viewpoint.  The  correct  viewpoint  is  that  computers 
can  act  as  information  processing  machines.  They  can  most  capably  perform 
high  speed  format  and  symbol  translation  between  computers.  Therefore  if 
any  group  of  libraries  desires  to  make  use  of  the  services  of  a  newer  and 
faster  computer,  they  can  use  the  facilities  of  the  new  computer  itself  to 
convert  from  the  magnetic  tape  format  of  the  old  computer  to  the  new. 

By  using  computing  machines  we  can  avoid  some  of  the  main  problems  that 
have  plagued  all  projects  of  large  scale  cooperation  in  documentation. 

HOW  TO  GET  STARTED  IN  THE  PLAN 

In  order  to  get  started  in  the  Plan,  it  is  not  necessary  to  wait  for  anyone  else 
to  make  decisions  in  any  other  library,  nor  to  wait  for  further  technological 
developments  in  mechanisms.  You  can  start  now.  The  machines  needed  for 
starting  the  Plan  (the  rape  typewriters)  have  been  commercially  available  for 
years.  What  you  must  do  now  is  lu  study  the  capabilities  of  these  machines  in 
the  light  of  your  own  library  operations.  It  is  likely  that  you  will  find  that 
some  of  your  clerical  processes  in  document  cataloging  could  be  done  more 
efficiently  by  use  of  tape  typewriter  machines.  If  this  is  so,  you  can  begin 
immediarely,  saving  the  paper  tapes  produced  as  a  by-product.  Then,  as  soon 
as  another  neighboring  library  gets  a  tape- typewriter,  you  can  ^gin  an  exchange 
of  tapes  in  a  "Two- Library  Plan."  More  libraries  will  soon  folloW  your  lead. 

As  soon  as  a  large  enough  body  of  upes  is  available,  but  only  then,  should  an 
electronic  information  processing  machine  be  called  upon. 

The  beauty  of  the  Tape  Typewriter  Plan  is  that  you  can  start  now  at  your 
library,  on  the  basis  of  your  own  self  interest.  You  don't  need  to  wait  for  any 
kind  of  agreement  on  the  part  of  others.  From  then  on,  whatever  work  you  do  - 
and  preserve  on  tape  -  constitutes  a  resource  for  later  more  elaborate  machine 
processing  and  for  inter-library  trading  and  cooperation,  ail  to  your  benefit. 


APPENDIX 


THE  USE  OF  NON- PRINTING  CHARACTERS 
FOR  FORMAT  INDICATION  ON  ABSTRACTS 
TRANSCRIBED  ON  MACHINE  MEDIA 


A  very  serious  probletn  arises  in  machine  processing  of  abstracts  and  other 
documentary  information.  The  problem  is  that  it  is  difficult  to  instruct  a 
machine  how  to  distinguish  between  the  title,  the  author  or  authors'  names, 
the  abstract,  and  so  on.  For  this  reason,  it  is  desirable  to  have  some  sort  of 
fecial  "punctuation"  to  separate  and  to  distinguish  between  these  items. 

Such  special  punctuation  should  be  easily  interpreted  by  the  conputing  machine. 
At  the  same  time,  such  punctuation  should  not  interfere  with  the  ordinary 
print- out  from  the  tape  typewriter. 

It  is  my  proposal  that  a  "non-printing  character"  be  placed  in  the 
typewriter  keyboard  and  in  the  tape  code.  This  non-printing  character  will  be 
recognized  only  by  the  computing  machine.  When  this  character  is  struck  on 
the  keyboard,  no  printing  occurs,  but  the  tape  is  punched  with  the  tape  code 
for  the  non-printing  character  (NPC).  Conversely,  when  the  NPC  code  is  read 
from  the  tape,  the  typewriter  does  not  print  or  tq;>ace. 

A  single  NPC  will  be  adequate  to  handle  all  problems  that  will  arise.  Tliis 
is  because  single  and  multiple  uses  of  the  one  character  can  provide  the 
required  number  of  different  meanings.  Where  the  NPC  is  indicated  by  V,  we 
can  form:  V,  W,  VW,  VvvV,  etc.  Each  of  these  is  given  a  different 
meaning.  By  using  a  single  "space"  interpolated  among  the  Vs,  an  even 
larger  number  of  symbols  can  be  formed,  such  as:  VV,  W  V,  V  W,  V  V  V, 
etc.  However,  I  believe  it  is  preferable  to  avoid  Jiese  latter  combinations  and 
not  to  assign  a  confusingly  large  i.umber  of  NPC  codes  because  there  is  a  better 
way  of  handling  these  problems.  I  propose  that  for  each  transcription  program , 
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at  eacli  transcription  center,  a  fixed  sequence  of  descriptive  items  such  as: 
document  number,  document  title,  authors'  names,  dates,  etc.,  tnd  abstract  be 
set  forth.  This  sequence  will  be  called  the  "sequential  format"  of  entries  for 
each  abstract.  It  is  not  necessary'  for  each  nranscription  center  to  use  the  same 
sequenaal  format  of  entries.  It  is  only  necessary  that  the  sequential  format  be 
determinate  for  any  given  piece  of  tape. 

My  suggestion  fOr  the  assignment  of  interpretations  to  the  NPC  combinations 
is  as  follows: 

VVvv  Marker  separating  complete  abstract  or  information  entries. 

7W  Non-printing  "parenthesis"  to  enclose  special  comments. 

See  below  for  further  discussion. 

W  Marker  to  separate  title  from  author,  author  from  date,  and 

in  general  to  sepi>iate  the  various  kinds  of  descriptive  items 
within  an  abstract  entry. 

V  Market  to  separate  multiple  authors,  multiple  report 

numbers,  and  in  general  to  keep  content  from  tunning 
together  within  any  one  descriptive  item. 

To  use  this  method  of  format  indication,  a  fixed  sequence  of  descriptive 
items  must  be  determined.  For  example,  a  typical  "sequential  format"  for 
one  run  of  tape  might  be: 

1)  document  number 

2)  full  title 

3)  authors 

4)  source  agency  or  company 

5)  date 

6)  number  of  pages 

7)  abstract 

8)  classification 

Transcription  on  this  one  tape  must  then  follow  this  sequential  format.  Where 
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any  item  of  the  format  is  omitted,  there  mu,t  be  a  "VV  VV"  with  a  space 
between  the  NPC’s  to  indicate  the  omission.  Where  an  unusual  situation  arises, 
this  is  taken  cate  of  by  a  comment  insetted  in  this  fashion:  VW  comment  VW. 
When  this  indication  of  comment"  is  used,  the  computing  machine  can  easily 
find  the  special  comment  and  act  appropriately. 

The  following  example  is  given  of  the  use  of  such  a  format  and  the  NPC’s. 

VVW  ADC  1012;  W  Nuclear  Fractionation.  W  J.  Jones,  V  B. 

Smith;  W  Reactors,  Inc.,  and  V  Univ.  Texas,  W  June  1959, 

W  VV  No  abstract,  WV  abstract  is  confidential  WV  W  Secret. 

VWV. 

Such  things  as  "carriage  return,"  "indent,"  etc.,  have  not  been  indicated,  but 
their  use  is  understood.  Note  that  all  the  ordinary  punctuation  is  retained. 

From  the  example,  the  uses  of  the  various  symbols  are  quite  evident.  The 
only  one  needing  further  comment  is  VW.  The  material  enclosed  by  this  non- 
printi.ig  parenthesis  can  be  of  great  variety.  One  important  use  is  to  identify 
special  material  following  the  insertion,  or  to  make  qiecial  comments  on 
deviations  from  the  established  sequenual  fotnut.  Symbols  not  in  the  tegular 
type  fonts  can  be  indicated.  By  using  VW  in  this  way,  all  special  cases  not 
handled  by  V,  W,  or  VW,  can  be  dealt  widi.  Special  words  assigned 
conventional  meanings  can  be  enclosed  in  the  VW  bracket  to  indicate 
special  functions,  and  these  words  can  be  looked  up  in  a  list  or  table  in  the 
computing  machine  to  get  the  details  of  what  actions  at.;  to  be  taken. 

Such  a  list  can  be  of  any  length,  and  thus  au  arbiaaiily  large  number  of 
situations  can  bt^  dealt  with  without  the  need  for  additional  NPC  codes  or 
chaiacters. 

By  the  use  of  a  qiecial  non-printing  character,  the  computing  machine 
processing  of  punched  tape  transcriptions  of  abstracts  and  other  bibliographic 
information  can  be  greatly  facilitated.  At  the  beginning  of  a  tape  run,  the 
computing  machine  can  be  instructed  in  the  sequential  format  of  entries 
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within  each  abstract  entry.  Thus  various  sequential  formats  can  be  interpreted 
without  trouble  by  the  machine.  Consequently  there  will  be  no  need  lor  a 
universal  standardized  sequential  format  of  transcription  or  print-out.  T^is 
last  consequence  -  the  elimination  of  a  need  for  prior  standardization  of 
format  -  is  the  most  important  result  of  this  proposal. 
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Chapter  '■) 

A  Generalized  Computer  Method  for  Information  Retrievul 
by  Mrs.  Claire  Schultz 

ABSTtACT 

A  geicralized  aethod  1*  given  fcr  perforaing  lefometlen  retrie¬ 
val  by  coapnter.  Tke  acthed  can  be  applied  te  aysteas  varying  in 
type,  (iza,  aaaaer  of  ase,  and  coaputer  ecpiipacnt. 

Systeaa  aith  filet  of  infomatiea-retrieva]  data  or  docuaent 
refereneei  nay  ate  the  method.  Optloat  alloa  aaay  or  feu  tearchet 
to  be  porforaed  daring  each  patt  of  the  file  tkrengh  the  coapnter. 
Altarnativa  tearchet  or  tabtearchei  any  be  tpacified,  and  the  apper 
and  leaer  henadt  ea  the  aaaber  of  retrieval  refereueet  aay  he  aet. 

The  eptioaa  can  be  uaed  te  define  the  charaoterittica  of  a  partic- 
nltr  lyttea  to  that  aeeettary  ttaff  and  eqaipaeat  eapacltiea  eaa  be 
detersiaed.  Outpat  foraa  iaclade  reference  aaabera.  abatraett, 
aicrafila,  and  se  forth,  depeadiag  oa  the  eatpat  eqaipaeat  chetea. 
la  addition  to  retrieval  iaferaatioa.  the  eatpat  aay  iaclade  ayatea> 
aae  recerda.  eted  te  aaalyM  and  evalaate  ayttea  efficiency  ante- 
aatlcally.  aad  to  ceapare  objectively  eat  lyatea  with  aaethor. 

The  flrat  appUcatlea  of  the  aethed  ia  by  the  Armed  Fercda 
Techaical  lafenaatioa  Agescy.  A  blech  preceaa  diagraa.  detailed 
flew  chart,  aad  deacrlptlea  of  the  ASTIA  appllcatiea  are  provided. 
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The  method  to  be  described  is  for  performing  information  retrie¬ 
val  by  computer.  Since  the  literature  does  not  differentiate  in¬ 
formation  retrieval  from  other  types  of  data  processing,  it  may  be 
worthwhile  to  do  so  here. 

In  what  is  generally  termed  "data  processing,"  the  computer 
manipulates  specific  units  of  input  data  to  arrive  at  other  specific 
pieces  of  data,  such  as  the  amount  of  a  paycheck  or  the  tangent  of 
an  angle. 

In  machine  translation,  the  computer  substitutes  equivalents 
for  one  another,  whether  the  unit  size  is  a  word,  phrase,  sentence, 
or  otherwise.  Again,  the  manipulation  proceeds  from  specific  to  specific. 

Artificial  languages,  such  as  those  used  in  automatic  computer 
programming,  require  a  type  of  machine  translation,  and  thus  proceed 
from  specific  to  specific.  Expanding  a  pseudo-language  (shorthand) 
to  full  length  increases  the  output  volume  to  more  than  the  input, 
but  is  nonetheless  a  series  of  substitutions  of  one  specific  thing 
far  another. 

Information  retrieval,  however,  arrives  at  a  general  class 
of  Informctlon  by  exwnining  specific  units  of  input  data  for  their 
interrelationships. 
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For  example,  to  determine  whether  a  document  Is  pertinent 
'Q  a  particular  question,  the  computer  compares  the  document  des¬ 
cription  with  the  uiiiia.  uf  in/urmation  requested  in  the  question. 

If  they  match,  a  question  may  further  require  that  an  additional 
unit  or  units  of  information  be  absent  for  the  document  to  qualify 
aa  an  "answer**.  After  examining  an  entire  file  of  document  des- 
crlptioni,  one  knows  which  documents  meet  the  requirements  C/f  the 
question. 

A  question  represents  a  clan  of  information.  7he  more  units 
of  information  asked  for  in  the  question,  the  more  exclusive  the 
class.  For  example,  a  question  which  asks  for  documents  mentioning 
dogs,  cats,  and  rabbits  is  more  exclusive  than  one  that  asks  fe- 
documents  mentioning  cats  and  dogs. 

In  building  a  document-description  file  for  information 
retrieval,  all  the  classes  of  information  for  which  there  will  be 
rmqutits  cannot  be  anticipated.  For  efficient  ratrlaval,  therafort, 
unit!  of  infonaation  in  the  input  file  muat  be  small  enough  to  allow 
great  fraedom  in  creating  clasaea  at  the  time  of  output.  Specific 
Input  units  must  be  planned  so  that  the  iorge  generic  units  to  which 
they  beer  i  fixed  reletlonahlp  will  be  made  sxpllelt. 

For  sxample.  If  an  Input  flit  eeatalaa  Inferaatlon  about 
applati  any  decuaant  eoncarntd  with  a  apacifle  kind  of  applti  such 
aa  Mineaap  or  Mecklntoab,  iheuld  have  the  aaae  of  the  specific  apple 
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in  Its  description;  but  the  description  also  should  contain  the 
word  apples,  so  that  If  a  question  were  received  asking  for  in¬ 
formation  about  the  temperature  at  which  to  store  apples,  to 
perform  a  search,  one  would  neither  have  to  know  the  names  of 
everf  type  of  apple,  nor  would  one  need  to  search  for  every 
specific  kind  of  apple  when  one  word,  apples,  would  suffice. 
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1-2.  HJL’IPWENT 

No  particular  configuration  of  equipment  is  presumed  for 
the  method  described:  the  pregran,  outlined  in  figure  1*,  Is 
feasible  for  almost  any  gei.eral-purpose  computer  system.  As 
described  below,  it  also  Is  applicable  to  tabulating  equipment, 
or  even  manually-aorted  systems.  Its  efficiency  declines, 
however,  when  desirable  options  (discussed  later)  are  precluded 
becauae  of  equipment  limitations.  The  program  efficiency  varies 
according  to  computer  capacity  to  handle  the  neeeiiary  volume  of 
searches  aad  produce  output  in  the  desired  format. 

Small  or  little-used  files  could  use  the  method  with  some 
kinds  of  tabulating  equipment.  If  only  one  question  were  asked 
por  reference-file  pats.  Most  applications,  however,  will  re¬ 
quire  inswering  more  than  one  question  per  pass.  An  alternative 
for  small  filea  la  to  share  computer  time  with  other  utert. 

To  answer  more  than  oee  question  (and  to  perform  syitem 
aelf-analycla  and  provide  flexibility  in  optionil  features), 

*  Technical  aaaiatance  in  drawing  figure  1  wae  given  by 
Clayton  Shophord,  Univac  Eeglaeeriag  Center,  Phi lidelphia. 
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the  coaputer  used  should  here  H)  ■  neMorj  which  is  large  enough 
to  store  the  file  of  questions  being  processed,  and  (2)  meaiorjr 
access  and  arithmetic  operations  fast  enough  to  allow  the  large 
number  of  necessary  comparisons  to  be  made  in  a  practicable  length 
of  time.  The  speed  of  inpot-output  devices  moy  or  may  not  limit 
efficiency,  depending  on  the  equipment  used  and  the  parameters 
of  the  particular  retrieval  problem  concerned. 

1-3.  INPUT  FIl£ 

The  method  described  in  this  paper  presumes  the  existence 
of  a  well-ordered  file,  incorporating  the  above  requirements. 

The  input  file  might  contain  descriptions  of  documents,  such  as 
books,  articles,  patents,  or  musical  scores,  or  it  might  contain 
descriptions  of  factual  information,  sack  as  the  properties  of 
compounds,  airplane  seating  arrangements,  vital  statistics,  and 
so  on. 

The  "ethod  assumes  that  the  descriptions  contained  in  the 
file  will  have  been  built  systematically,  and  that  the  system  is 
known  to  the  persons  who  will  interrogate  the  file.  In  many 
Infomation-retrlevel  applications  a  tkosaurns  also  may  be  used 
with  the  system  described  here. 

1-4.  OUTPUT 

Osiag  the  method  described,  the  output  format  can  vary, 
depeadlag  oa  the  needs  of  the  system's  clientele,  the  types 
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of  luxiliary  files  ■•intained  to  suppl^ent  the  naster  file,  and 
the  configuration  of  retrieaal-syiten  equipaient. 

1-5.  METHOO  FLEXIBILITY 

This  inforwation-retriowal  method  is  extremely  flexible  be¬ 
cause  of  the  following  features  and  program  options. 

1-6.  SPECIFICITY 

Aa  outstanding  feature  of- the  method  is  that  one  can  aak  a 
specific  question,  but  still  provide  compensation  for  a  null 
ansMor  through  having  asked  too  specific  a  question,  for  example, 
one  might  ask  a  question  containing  four  keys,  or  descriptive  units, 
of  the  systom,  which  can  be  called  A,  B,  C,  and  D.  Referring  to  a 
previous  exanple,  these  might  represeat  cats,  dogs,  rabbits,  and 
hamsters.  If  the  file  contains  nothing  about  all  four  keys  taken 
together,  the  system  can  be  requested  te  give  information  about  ABC, 
BCD,  or  CO,  or  any  other  grouping  of  keys.  If  keys  are  used  that 
do  not  occur  in  the  parent  question,  a  new  parert  question  is  formed; 
thus,  if  one  decided  thet  the  grouping  of  rabbits,  hamsters,  and 
guinea  pigs  might  oe  interesting,  the  method  described  would  consider 
this  a  new  question.  The  mechine  program  is  completely  flexible  with 
respect  to  the  number  of  keys  a  search  may  contain;  however,  the 
optimum  number  probably  ia  three  te  six  keys. 
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1-7.  ALTERNATE  SEARCHES  AND  SUBSEARCHES 


Tlie  ■•thod  Ik  flexible  ai  to  the  nuaber  of  potilble  aubiearches, 
ualng  dlffereat  key  coableatlont  la  the  pareat  question.  It  also  la 
flexible  as  to  the  nuaber  of  questloas  that  can  be  asked  slaultaneonaly. 
each  question  consisting  of  a  search  and  Its  subsearches. 


1-8.  OUTPUT  BOUNDS 


As  ahoaa  In  steps  2  and  4  of  figure  1,  this  retrleral  aethod 
si  so  can  aecoModate  bounds  for  the  output  of  any  on«i  question,  so 
that,  for  exaaple,  the  Inquirer  aay  state  that  If  there  are  less  than 
ten  references  to  the  search  subject  (the  class  represented  by  the 
question),  an  additional  set  of  keys  should  be  searched  as  Mell; 
thus.  If  the  file  contains  little  on  cats  and  degs,  what  Is  there 
on  pets?  Or,  the  inquirer  aay  state  that  if  there  are  aore  than 
soae  arbitrary  upper  liait,  say  100  references  to  the  search  subject, 
the  aachine  should  abandon  the  search  and  lafotv  the  huaan  inquirer 
that  he  asked  too  coaprehensive  a  question  to  be  practical. 

Tae  aethod  provides  for  the  option  that  if  tubsearchea  and 
aub-subsearches  are  perfonsed,  a  reference  will  be  recorded  for  only  the 
aost  specific  level  of  pertinence  (figure  1,  step  2).  For  exaaple, 
aaanae  that  a  question  calls  for  the  descriptors 


astronauts 

gravity 

aeoa 

spaceships 


(A) 


■■<i  the  inquirer  stipulates  that  a  more  general  interest  of  his  could 
be  expressed  by  the  descriptors 


astronauts 

grarity  (B) 

spaceships 

If  a  document  contains  all  four  of  the  descriptors  called  for  in  A, 
that  doeament  number  is  recorded  as  being  pertineat  for  A,  but  not 
for  R.  Several  reasons  for  adopting  this  option  are  discussed  more 
fully  later. 

1-9.  OPTIONAL  OUTPUT  INFORMAITON 

The  output  of  this  retrieval  system  can  provide  not  only  the 
material  needed  to  satisfy  the  inquirer,  but  a  record  of  the 
interrogation  details  mhich  allow  the  system  administrators  to 
analyse  its  efficiency.  For  exaeiple,  a  record  may  be  kept  of  what 
question  was  asked  (what  keys  were  used);  hew  many  subsearches  the 
questien  entailed;  what  keys  were  contained  in  the  subsearches; 
how  many  references  were  located  for  each  search  and  subsearch;  which 
of  the  references,  after  editing  the  search,  were  given  to  the  in¬ 
quirer;  and  so  on. 

By  using  this  kind  of  infonaatioa  to  analyse  systas  function, 
one  can  determine  such  things  as  which  input  keys  actually  are  used 
as  output  keys;  in  what  combinations  they  are  used;  and  with  what 
degree  of  efficiency. 
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Such  deterninations  art  astiul  la  reviciag  retrlaaal-systaa 
coapoaaatf,  «r  ia  rctrlting  buMa  aia  of.  tbs  cnapoBaatt^  Exaaples 
are  (1)  (!or  MklB9  rerltioai  to  tbe  iapat-aatpet  tbeaaaraa.  (2) 
for  bolplag  lapat-oatpat  staffs  to  acbiero  colacidoaco  la  their 
■so  of  tbo  tboaaoros.  t3)  for  holpiag  tbo  oatpot  staff  to  loara 
throagh  a .porloaee  ke«  boat  to  pat  qaoatloas  to  the  coapotor 
systaa,  aad  so  oa.  Tbo  iaforbatioa  also  algbt  bo  asod  for  eo*- 
parlag  oao  rotrloval  systos  aitb  aaothor  to  stady  tboir  rolatifo 
offieloaeios. 
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SECTION  2 


THE  METHOD  APPI.IED  AT  ASTI  A 


2-1.  INTRODUCTION 

The  Anted  Services  Technical  Inforaatlon  Aqency  (ASTIA), 
Arlington,  Virginia,  is  the  first  organization  to  apply  the  method 
described.  At  the  time  of  this  Mriting,  the  application  still  is 
in  development.  There  at e  some  recent  publications  by  the  ASTIA 
staff  describing  their  autoiaatJon  activities.^'*' 

Figure  2  contains  a  block  diagram  with  facsimile  tape  formats 
for  the  method  as  it  Will  be  ased  at  ASTIA;  figure  3  contains  a 
flow  chart*  of  the  ASTIA  application.  The  latter  flow  chart  is 
more  detailed  than  that  in  figure  1,  but  reflects  the  limitations 
of  a  particular  set  of  parameters  and  a  particular  configuration 
of  equipment. 

2-2.  EQUIPMENT 

The  computer  system  used  at  ASTIA  is  a  Remington  Rand  Univac*^ 
Solid  State  90  Computer,  with  tape  components.  Output  it  by  means 
of  a  Univac^  High-Speed  Printer  and  a  card  punch. 

*  Heald,  J.  Heston,  "Project  MARS,”  Special  Libraries  51  (I960), 
pp.  115-121. 

^  Automation  of  ASTIA:  A  Prelimlaarv  Report.  ASTIA  Document 
No.  227,000.  Available  on  request. 

*  This  flew  chart  and  the  detailed  logic  of  the  method  aa 

applied  at  ASTIA  were  supplied  by  Henderson,  Richard  Mayhew, 

aad  Arnold  Oubinsky,  of  the  Daivsc(”)  Sales  Office,  Washington,  D.C. 
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2-:i.  INPUT  KIIJ-; 


At  first,  the  Input  file  was  on  punched  cards;  the  punched- 
cards,  however,  werr^  recently  leplaced  by  Eagne\-lc  tape.  The  In¬ 
put  file  contains  approximately  250,000  document  descriptions, 
with  an  average  of  8  descriptors  per  document.  The  document 
descriptions  are  controlled  by  a  thesaurus,  used  also  by  ref¬ 
erence  librarians  for  transcribing  an  inquiry  into  machine 
language. 

•J-l.  OPTIONS 

A  number  of  options  (described  earlier)  concernin';  sobsearches. 
Upper  ami  lower  hounds  for  the  number  of  references  contained  in 
answers,  and  so  forth,  have  been  incorporated  into  the  ASTIA  system. 

A  search  tape  will  be  made  up  each  day  for  an  average  of  fiO  questions, 
each  question  entailing  up  to  subsearches.  A  sample  question  form 
for  guiding  search  and  subsearch  formulation  is  shown  in  figure  4. 

The  option  has  beer  adopted  that  for  any  question,  a  pertinent 
document  number  is  recorded  only  once;  at  the  level  of  greatest 
specificity.  Reasons  for  adopting  this  option  are  given  under 
heading  2-13. 

2-5.  PROG.RAM  PROCEDORE 

As  shown  on  the  block  diagram  (figure  2)  the  program  consists 
of  four  rnns  and  three  sorts.  One  of  >^he  runs,  however,  has  two 

phases. 
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2-6.  Rl^  1  (SHJLTKCE) 


Punched  input  cards,  each  containing  one  search  or  subsearch, 
are  sequence  checked  as  they  are  read  to  Insure  that  t;iey  are  in 
reqaest-i'j«ber  order.  (This  is  iaportant  in  run  3.) 

Th?  nuaber  of  descriptors  used  by  each  search  is  counted;  this 
count  along  with  the  request  number  is  written  on  the  F  file. 

As  each  descriptor  is  counted, it  is  written,  with  the  request 
nuaber,  on  the  search  file  (S). 

Certain  validity  checks,  not  shown  in  figures  2  or  3,  also  are 
aade  on  each  card. 

The  last  step  in  run  t  is  to  liort  the  S  file  to  descriptor 
order. 

2-7.  RUN  2,  PHASE  I  (PUU.) 

The  S-file  descriptors  are  aatched  against  those  in  the  doeuaent 
file  (aaster  file  0),  which  la  in  descriptor  order.  When  a  descriptor 
is  found  in  the  aaster  file  it  is  written  ea  the  G  file  along  with 
all  of  the  decasMat  nsabers  associated  with  it. 

2-6.  RUN  2,  PHASE  II  (MERGE) 

All  G-file  docnaeat  auabers  ere  examined  one  at  a  tiae,  and 
arittea  with  'heir  descriptors  once  for  each  request  with  which  they 
occur  in  the  R  file. 

The  record  file  (R)  is  sorted  to  doeuaent-  and  request-auaber 
order. 
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2-9.  RUN  3  (PARTITION) 


Successive  record.*  in  the  R  Hie  are  e.vamined  until  a  change 
in  document  and  request  numbers  is  encountered.  Successive  records 
contuining  identical  document  and  request  numbers  are  called  a  par¬ 
tition;  the  number  of  records  in  a  partition  is  noted. 

The  request  number  is  used  as  an  entry  to  the  F  file  to  count 
the  descriptors  used  by  that  search.  If  this  count  is  the  same  as 
the  number  of  records  in  the  partition,  the  document  number  In  that 
partition  satisfies  the  search. 

All  document  numbers  which  satisfy  a  search,  along  with  the 
request  numbers,  are  written  on  the  T  file. 

After  the  partitioning  is  completed,  the  T  file  it  sorted  to 
request-number  order. 

2-10.  RUN  4  (ANALYZE) 

Run  4,  the  last,  consists  of  the  flrial  analysis.  If  there  are 
lest  than  the  optional  number  of  references  for  each  run  (•)  to  level 
A  for  each  question,  then  level-B  hits  are  printed;  otherwise  they 
are  discarded.  In  addition,  a  document  number  is  recorded  at  the 
level  of  greatest  specificity. 

2-11.  (XITPUT 

At  the  end  of  the  machine  manipulatlena,  the  reference  librarian 
receives  an  output  of  three  cards.  Cards  1  and  2  are  5-  by  8-lnch 
cards,  card  3  a  standard  machlne-pnnched  card. 


2-12.  r.KlW)  1 

Ciril  I,  shown  in  liqure  5,  is  prepared  by  the  hlgh-ipeed 
printer;  it  identifies  the  search  ami  gives  the  document  numbers 
pertinent  i.o  that  search  or  subsearch. 

2-13.  CARD  2 

As  was  mentioned  earlier,  the  option  was  adopted  for  the  ASTIA 
application  that  for  any  question,  a  pertinent  document  number  is 
recoraed  only  at  the  ievei  of  yreaiesl  specirieiL;.  This  upliuii  Was 
chosen  because  card  2,  shown  in  figure  6.  is  prepared  for  each  per¬ 
tinent  reference;  it  identifies  the  document  and  search  or  subsearch, 
and  gives  the  abstract  of  the  document.  If  this  option  had  not  been 
adopted,  many  additional,  time-consuming  abstract  copies  would  have 
been  needed.  Since  only  one  copy  of  an  abstract  will  be  used  for 
answering  an  inquiry  under  this  option,  subsearches  may  be  used 
without  checking  the  document  numbers  or  abstracts  for  duplication. 

2-14.  CARO  .1 

The  pertinent  facts  about  a  search  are  recorded  in  machine  code 
on  card  3,  a  punched  card.  Theae  cards  facilitate  automatic  com¬ 
pilation  of  reports  about  retrieval-system  use  and  efficiency,  as 
luggested  earlier  In  thia  paper. 
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CONCIJ  SIONS 

The  options  provided  in  this  generalized  information-retrieval 
method  ishown  in  figure  1)  ran  he  used  to  define  the  characteristics 
of  a  particular  system  so  that  it  can  be  compared  with  another  system 
defined  according  to  the  same  terms. 

I'sino  the  plan  outlined  in  figures  1  and  •!,  system  operators 
can  decide  whether  the  system  is  to  answer  2  or  200  questions  per 
day,  whether  they  must  be  answered  in  minutes  or  hours,  and  whether 
the  output  will  consist  of  reference  numbers,  original  material, 
or  photostats,  and  so  forth.  When  these  derisions  have  been  made, 
the  necessary  staff  and  machine  ranacities  can  he  determined. 

The  ASTI A-appl ication  flow  chart  (figure  .11  nay  he  helpful  in 
automating  future  retrieval  systems,  even  though  different  equipment 
or  options  are  chosen. 

Any  input-output  equipment  can  be  used  with  the  method— including 
equipment  of  the  future. 
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